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About this manual 


lis purpose 

The purpose of this manual is to help you gel the best value from YoUr 
vehicle, сап do soin several ways. It can help you decide what work must 
be dane. even if you choose to have it done by a dealer service department 
OF a repair shop: it provides tnicrmation and procedures for routine mainte- 
nance and servicing: and it offers diagnostic and repair procedures to fol- 
low when trouble occurs. 

We hope you use the manual to tackle the work yourself. For many 
simpler jobs, doing it yourself may be quicker than arranging an appoint- 
mantto qet the vehicle into а shop and making the trips to leave it and pick 
Тир. More importantly, a lot of money can be saved by avoiding the ex- 
pensethe shop must pass onto you to coverite labor and overhead costs. 
Án added benefit is the sense of satisfaction and accomplishment that YOU 
fee! after doing the job yourself. 


Using the manual 
The manual is divided into Chapters. Each Chapter is divided inta 


NOTE 


numbered Sections, which are headed in bold type between horizontal 
lines, Each Section consists of consecutively numbered paragraphs. 
Allie beginning of each numbered section you will be reterred to any 
Illustrations which apply to the procedures in that section. Tha reference 
numbers used in illustration captions pinpoint the pertinent Section and 
the step within that section. That is, illustration 3.2 means the illustration 
refers to Section 3 and Step (or paragraph) 2 within trat Section. 
Procedures, once described in the text, are not normally repeated. 
When it's necessary to referto another Chapter, the reference will be given 
as Chapter and Section number. Cross references given without use of 
the wore "Chapter" apply to Sections and/or paragraphs in the same 
Chapter. For example, "see Section 8" means in the same Chapter. 
Heferences to the left or right side of the vehicle assume you are sitting 
In the driver's seat, facing torward. 
Even though we have prepared this manual with extreme care, neither 
the publisher nor the author can accept responsibility for any errors in, or 
omissions fram, the information given. 


A Note provides information necessary to properly complete a procedure or information which will make the procedure easier 


fo understand. 


CAUTION 


А Caution provides a special procedure or special steps which must be taken while completing the procedure where the 
Caution is found. Not heeding a Caution can result in damage to the assembly being worked on. 


WARNING 


A Warning provides a special procedure or special steps which must he taken while completing the procedure where the 
Warning is found. Not heeding a Warning can result in personal injury. 


Introduction to the 








The vehicles covered by this manual are available in two-door soft top 
or hard top styles. 

The front mounted inline four-cylinder engine used in these vehicles 
Is equipped with a carburetor ar fuel injectian, depending en model. The 
engine drives the rear wheels through either a five-speed manual or three- 
speed automatic transmission via a driveshaft running between a transfer 
case and solid rear axle. The transfer case and another driveshaft are 
used to drive the front axle. 

The suspension features a solid axte at the rear on all models, sup- 


ouzuki Samurai/Sidekick and Geo Tracker 





ported бу leaf springs (Samurai or coil springs (Sidekick/Tracker}, The 
front axle on Samurai models is also solid, with leaf spring suspension. 
The Sidekick and Tracker use an independent suspension arrangement, 
with the wheels supported by control arms and Macpherson struts. 

The steering box is mounted to the left of the engine and is connected 
to the steering arms through a series of rods which incorporates a damper. 
Power assist is optional on most models. 

The brakes are disc at the front and drums atthe rear, with power assist 
Standard. 





Vehicle identification numbers 


Modifications are a continuing and unpublicized process in vehicle 
manufacturing. Since spare parts manuale and lists are compiled оп a nu- 
merical basis, the individual vehicle numbers are essential to correctly 
епі? the component required. 


Vehicle identification Number ( VIN) 

This very important identification number is stamped on a plate at- 
tached ta tho lett side windshield pillar (Samurai er on the left end of the 
dash. visible when the door is opened (Sidekick/Tracker) (see illustra- 





The Vehicle Identification Number (VIN) on Samurai 
models is located on the left windshield pillar (arrow; 





The Vehicle Identification Number an Sidekick and 
Tracker models is located on the left end of the dash 
panel, visible when the door is opened (arrow) 


tions). The VIN also apoears on the Vehicle Certificate of Title and Regis- 
tration. It contains information such as where and when the vehicle was 
manufactured, the model year and the body siyle. 


Safety Certification label 

The Safety Certification label is affixed to the teft front door pillar. The 
plate contains the name of the manufacturer, the month and year of man- 
ufacture, the Gross Vehicle Waight Rating (GVWR) and the certification 
statement. 





The engine identification number is stamped on the left 
rear edge of the cylinder block (arrow) 





Vehicle identification numbers 
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MANUAL TRANSMISSION 


The identification number on manual transmissions is 
located on the top of the case 


Engine identification number 


The engine ID number is located on a machined surface on the left side 
of the block where the transmission bolts to the engine (see illustration). 





AUTOMATIC TRANSMISSION 


The identification number on automatic transmissions is 
stamped on the top of the bellhousing 


Transmission identification number 

The ID number on manual transmissions is located on the top of the 
case (see illustration). On automatic transmissions the ID numbers are 
located on the top of the bellhousing (see illustration]. 


Buying parts 


Heplacement parts are available from many sources, which generally 
tall inta one ot two categories — authorized dealer parts departments and 
independent retail auto parts stores. Cur advice concerning these parts 
IS as follows: 

Retail auto parts stores: Good auto parts stores will stock frequently 
needed components which wear out relatively fast, such as ciutcn compo- 
nants, exhaust systems, brake parts, tune-up parts, etc. These stores of- 
ten supply new or reconditioned parts an an exchange basis, which can 
save a considerable amount of money. Discount auto parts stores are of- 
ten very good places to buy materials and paris needed for general verncle 
maintenance such as oil, grease, filters, spark plugs, belts, touch-up paint, 
bulbs. etc. They also usually sell tools and general accessories, have con- 





Maintenance techniques 

There are a number ot techniques involved in maintenance and repair 
that will be referred to throughout this manual. Application of these tech 
niques will enable the поте mechanic to be more efficient, better orga- 
nized and capable of performing the various tasks proparly, which will 
ensure that the repair job is thorough and complete. 


Fasteners 


Fasteners are nuts, bolts, studs and screws used to hold two or mere 
parts together. There are a few (hings lo keep in mind when working with 
fasteners. Almost all of them use a locking device of some type, either а 
lockwasher, locknut, locking tab or thread adhesive. All threaded tasten- 
ers should be clean and straight, with undamaged threads and undam- 
aged corners on the hex head where the wrench fits. Develop the habit 
of replacing all damaged nuts and bolts with new ones. Special locknuts 


Maintenance techniques, 
tools and working facilities 


venient hours, charge lower prices and can often be found not far from 
пате. 

Authorized dealer paris department: This is the best source for 
parts which are unique to the vehicle and not generally availabie else- 
where (such as major engine parts, transmission parts, trim pieces. ett). 

Warranty information: ff ihe vehicie is still covered under warranty, 
be sure that any replacement parts purchased — regardless of the source 
— do not invalidate the warranty! 

To be sure of abtaining the correct parts, have engine and chassis 
numbers available and, if possible, take the old parts along for positive 
identification. 








with nylon or fiber inserts can only be used once. If they are removed, they 
lose their locking ability and must be replaced with new ones. 

Husted nuts and bolts should be treated with a penetrating fluid to ease 
removal and prevent breakage. Some mechanics use turpentine in a 
spout-type oil can, which works quite well. After applying the rust pene- 
trant, let it work for a few minutes before trying to loosen the nut or bolt. 
Badly rusted fasteners may have to be chiseled or sawed off or removed 
with a special nut breaker, available at tool stores. 

If a bolt or stud breaks ои ап assembly, iL can be drilled and removed 
with a special tool commonly available for this purpose. Most automotive 
machine shops can perform this task, as well as other repair procedures, 
such as the repair of threaded holes that have been stripped aut. 

Flat washers and lockwashers, when removed from an assembly, 
should always be replaced exactly as removed. Heplace any damaged 
washers with new ones. Never use alockwasheron any soft metal surface 
‘such as aluminum), thin sheet metal or plastic. 
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Fastener sizes 

Foranumber of reasons, automobile manufacturers are making wider 
and wider use of metric fasteners. Therefore, it is Impartant to be able to 
teil the difference between standard (sometimes called U.S. or SAE) and 
metric hardware, since they cannot be interchanged. 

All bolts, whether standard or metric, are sized according to diameter, 
thread pitch and length. For example, a standard 1/2 — 13 x 1 bolt is 1/2 
inchin diameter, has 13 threads per inch and is 1 inch long. Ап M12 — 1.75 
x 25 metric bolt is 12 mm In diameter, has a thread pitch of 1.75 mm (the 
distance between threads) and is 25 mm long. Tha two bolts are nearly 
identical, and easily confused, but they are not interchangeable. 

In addition ta the differences in diameter, thread pitcn and length, met- 
ric and standard bolts can also be distinguished by examining the bolt 
heads. To bagin with, the distance across the flats on a standard bolt head 
is measured in inches, while the same dimension on a metric bolt is sized 
in millimeters {the sama is true for nuts}. As a result, a standard wrench 
should not be used on a metric bolt and a metric wrench should not be 


used on a standard bolt. Also, most standard bolts have slashes radiating 
out from the center of the head to denote the grade or strength of the bolt, 
which is an indication of the amount ot torque that can be applied to it. The 
greater the number of slashes, the greater the strength of the bolt. Grades 
D through 5 are commonly used on automobiles. Metric bolts have a prop- 
erty class (grade) number, rather than а slash, molded into their heads to 
indicate bolt strength. In this case, the higher the number, the stronger the 
bolt. Property class numbers 8.8, 9.8 and 10.9 are commonly used on au- 
tomobiles. 

Strength markings can also be used to distinguish standard hex nuts 
from metric hex nuts. Many standard nuts have dots stamped into one 
sida, while metric nuts are marked with a number. The greater the number 
of dots, or the higher Ue number, the greater the strength of the nut. 

Metric studs are also marked on their ends according to property class 
(огаде). Larger studs are numbered (the same as metric bolts), while 
smaller studs carry a geometric cade to denote grade. 
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Bolt strength markings (top - standard/SAE/USS; bottom — metric} 
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It should be noted that many fasteners, especially Grades 0 through 
2, have no distinguishing marks on them. When such is the case, the only 
way to delermine whether il is standard or metric is to measure the thread 
pitch or compare it to а known fastener of the same size. 

Standard fasteners are often referred to as SAE, as opposed to metric. 
However, it should be noted that SAE technically refers to a non-metric 
fine threadtastener only. Coarse thread non-metric fasteners are referred 
to as USS sizes. 

Since fasteners of the same size (both standard and metric) may have 
different strength ratings, be sure to reinstall any bolts, studs or nuts re- 
moved from your vehicle in their original locations. Also, when replacing 
а fastener with a new one, make sure that the пем one has a strength rat- 
ing equal to or greater than the original. 


Metric thread sizes 
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Standard (SAE and USS) bolt dimensions/grade marks 


Grade marks (boit strength) 

Length (in inches) 

Thread pitch (number of threads per inch} 
Nominal diameter (in inches) 
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Tightening sequences and procedures 


Most threaded fasteners should be tightened to a specific terque value 
(torque is the twisting force applied te a threaded component such as а 
nut or bolt). Overtightening the fastener can weaken it and cause it to 
break, while undenightening can cause itto eventually come loose. Bolts, 
screws and studs, depending on the material they are made of and their 
thread diameters, have specific torque values, many of which are noted 
in the Specifications at the beginning of each Chapter. Be sure to follow 
the torque recommendations closely. For fasteners not assigned а ѕресі- 
ic torque, ageneral torque value chart is presented here as a guide. These 
torque values are for dry (unlubricated) fasteners threaded into steel or 
cast iron (not aluminum}. As was previously mentioned. the size and 
grade of a fastener determine the amount of torque that can safely 


Ft-Ibs Nm 
EE 6109 Stole 

14 to 21 19 to 28 
EM 28 to 40 38 to 54 

50 to 7/1 b8 to 96 
EM 80 to 140 109 ta 154 
у... 5108 f tà 10 
DEM 12 to 18 17 ta 24 
a 22 to 33 30 to 44 
EE 25 to 35 34 to 47 
ZEE 6 1O 3 4 to 12 
2... 12 to 18 17 to 24 
EM 14 to 20 1310 27 
MEN 22 to 32 40 to 43 
MEN e? io 38 37 to 51 
EE 40 to 55 55 to 74 
Laas 40 to 60 o» to 81 

. 55 to BD 75to 108 





Metric bolt dimensions/grade marks 


Property class (boit strength) 

Lanoth (in millimeters) 

Thread pitch (distance between threads in millimeters} 
Diameter 
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be applied to it. The figures listed here are approximate for Grade 2 and 
Grade 3 fasteners. Higher grades can tolerate higher torque values. 

Fasteners laid out in a pattern, such as cylinder head bolts, oil pan bolts, 
differential cover bolts, etc., must be loosened or tightened in sequence 
lo avoid warping the component. This sequence will normally be shown 
inthe appropriate Chapter. If a specific pattern is not given, the following 
procedures can be used to prevent warping. 

Initially, the bolts or nuts should be assembled finger-tight only. Next, 
they should be tightened one full turn each, in a criss-cross or diagonal 
attern. After each one has been tightened one full turn, return to the first 
one and tighten them all one-half turn, following the same pattern. Finally, 
tighten each of them one-quarter turn at a time until each fastener has 
been tightened to the proper torque. To loosen and remove the fasteners, 
the procedure would be reversed. 








Component disassembly 

Component disassembly should be done with care and purpose to 
help ensure that the parts go back together properly. Always keep track 
ofthe sequence in which parts are removed. Make note of special charac- 
teristics or marks on parts that can be installed more than one way, such 
as a grooved thrust washer on a shaft. It is a good idea to lay the disas- 
sembled parts out on a clean surface in the order that they were removed. 
It may also be helpful to make sketches or take instant photos of compo- 
nents before removal. 

When removing fasteners from a component, keep track of their loca- 
tions. Sometimes threading a bolt back in a part, or putting the washers 
and nut back on a stud, can prevent mix-ups later. If nuts and bolts cannot 
be returned to their original locations, they should be kept in a compar- 
tmented box or a series of small boxes. A cupcake or muffin tin is ideal for 
this purpose, since each cavity can hold the bolts and nuts from a particu- 
lar area (i.e. oil pan bolts, valve cover bolts, engine mount bolts, etc.). A 
panofthis type is especially helpful when working on assemblies with very 
small parts, such as the carburetor, alternator, valve train or interior dash 
and trim pieces. The cavities can be marked with paint or tape to identify 
the contents. 

Whenever wiring looms, harnesses or connectors are separated, it is 
a good idea to identify the two halves with numbered pieces of masking 
ape so they can be easily reconnected. 





Gasket se 





aling surfaces 

Throughout any vehicle, gaskets are used to seal the mating surfaces 
between two parts and keep lubricants, fluids, vacuum or pressure con- 
tained in an assembly. 

Manytimes these gaskets are coated with a liquid or paste-type gasket 
sealing compound before assembly. Age, heat and pressure can some- 
times cause the two parts to stick together so tightly that they are very diffi- 
cult to separate. Often, the assembly can be loosened by striking it with 
a soft-face hammer near the mating surfaces. A regular hammer can be 
used if a block of wood is placed between the hammer and the part. Do 
not hammer on cast parts or parts that could be easily damaged. With any 
particularly stubborn part, always recheck to make sure that every fasten- 
er has been removed. 

Avoid using a screwdriver or bar to pry apart an assembly, as they can 
easily mar the gasket sealing surfaces of the parts, which must remain 
smooth. If prying is absolutely necessary, use an old broom handle, but 
keep in mind that extra clean up will be necessary if the wood splinters. 

Afterthe parts are separated, the old gasket must be carefully scraped 
off and the gasket surfaces cleaned. Stubborn gasket material can be 
soaked with rust penetrant or treated with a special chemical to soften it 
so it can be easily scraped off. A scraper can be fashioned from a piece 
of copper tubing by flattening and sharpening one end. Copper is recom- 

ecause it is usually softer than the surfaces to be scraped, which 
reduces the chance of gouging the part. Some gaskets can be removed 
with a wire brush, but regardless of the method used, the mating surfaces 
must be left clean and smooth. If for some reason the gasket surface is 
gouged, then a gasket sealer thick enough to fill scratches will have to be 
used during reassembly of the components. For most applications, a non- 
drying (or semi-drying) gasket sealer should be used. 
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Hose removal tips 

Warning: /f the vehicle is equipped with air conditioning, do not discon- 
nect any of the A/C hoses without first having the system depressurized by 
a dealer service department or a service station. 

Hose removal precautions closely parallel gasket removal precau- 
tions. Avoid scratching or gouging the surface that the hose mates against 
or the connection may leak. This is especially true for radiator hoses. Be- 
cause of various chemical reactions, the rubber in hoses can bond itself 
to the metal spigot that the hose fits over. To remove a hose, first loosen 
the hose clamps that secure it to the spigot. Then, with slip-joint pliers, 
grab the hose at the clamp and rotate it around the spigot. Work it back 
and forth until it is completely free, then pull it off. Silicone or other lubri- 
cants will ease removal if they can be applied between the hose and the 
outside of the spigot. Apply the same lubricant to the inside of the hose 
and the outside of the spigot to simplify installation. 

As a last resort (and if the hose is to be replaced with a new one any- 
way), the rubber can be slit with a knife and the hose peeled from the spig- 
ot. If this must be done, be careful that the metal connection is not 
damaged. 

If a hose clamp is broken or damaged, do not reuse it. Wire-type 
clamps usually weaken with age, so it is a good idea to replace them with 
screw-type clamps whenever a hose is removed. 


Tools 

А selection of good tools is a basic requirement for anyone who plans 
to maintain and repair his or her own vehicle. For the owner who has few 
tools, the initial investment might seem high, but when compared to the 
spiraling costs of professional auto maintenance and repair, it is a wise 





one. 
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Dial caliper Hand-operated vacuum pump Timing light 


Compression gauge with spark plug yog - 
hole adapter General purpose puller 
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Hydraulie lifter removal tool Valve spring compressor Valve spring compressor 


+ a 


Ridge reamer Piston ring groove cleaning tool Ring removal/installation tool 
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Ring compressor 






Brake cylinder hone 


To help the owner decide which tools are needed to perform the tasks 
detailed in this manual, the following tool lists are offered: Maintenance 
and minor repair, Repair/overhaul and Special. 

The newcomer to practical mechanics should start off with the 
maintenance and minor repair tool kit, which is adequate for the simpler 
jobs performed on a vehicle. Then, as confidence and experience grow, 
the owner can tackle more difficult tasks, buying additional tools as they 
are needed. Eventually the basic kit will be expanded into the repair and 
overhaul tool set. Over a period of time, the experienced do-it-yourselfer 
willassemble a tool set complete enough for most repair and overhaul pro- 
cedures and will add tools from the special category when it is felt that the 
expense is justified by the frequency of use. 


Maintenance and minor repair tool kit 


The tools in this list should be considered the minimum required for 
performance of routine maintenance, servicing and minor repair work. We 
recommend the purchase of combination wrenches (box-end and open- 
end combined in one wrench). While more expensive than open end 
wrenches, they offer the advantages of both types of wrench. 


Combination wrench set (1/4-inch to 1 inch or 6 mm to 19 mm) 
Adjustable wrench, 8 inch 

Spark plug wrench with rubber insert 
Spark plug gap adjusting tool 

Feeler gauge set 

Brake bleeder wrench 

Standard screwdriver (5/16-inch x 6 inch) 
Phillips screwdriver (No. 2 x 6 inch) 
Combination pliers — 6 inch 

Hacksaw and assortment of blades 

Tire pressure gauge 

Grease gun 

Oil can 

Fine emery cloth 

Wire brush 





Cylinder hone 


Clutch plate alignment tool 





Brake hold-down spring tool 






Tap and die set 


Battery post and cable cleaning tool 
Oil filter wrench 

Funnel (medium size) 

Safety goggles 

Jackstands(2) 

Drain pan 


Note: /f basic tune-ups are going to be part of routine maintenance, it will 
be necessary to purchase a good quality stroboscopic timing light and 
combination tachometer/dwell meter. Although they are included in the list 
of special tools, it is mentioned here because they are absolutely neces- 
sary for tuning most vehicles properly. 


Repair and overhaul tool set 

These tools are essential for anyone who plans to perform major re- 
pairs and are in addition to those in the maintenance and minor repair tool 
kit. Included is a comprehensive set of sockets which, though expensive, 
are invaluable because of their versatility, especially when various exten- 
sions and drives are available. We recommend the 1/2-inch drive over the 
3/8-inch drive. Although the larger drive is bulky and more expensive, it 
has the capacity of accepting a very wide range of large sockets. Ideally, 
however, the mechanic should have a 3/8-inch drive set and a 1/2-inch 
drive set. 


Socket set(s) 

Reversible ratchet 

Extension — 10 inch 

Universal joint 

Torque wrench (same size drive as sockets) 
Ball peen hammer — 8 ounce 

Soft-face hammer (plastic/rubber) 
Standard screwdriver (1/4-inch x 6 inch) 
Standard screwdriver (stubby — 5/16-inch) 
Phillips screwdriver (No. 3 x 8 inch) 
Phillips screwdriver (stubby — No. 2) 
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Pliers — vise grip 

Pliers — finemans 

Pliers — needie nose 

Pliers - snap-ring (internal and external) 
Cold chisel - 1/2-24ncn 

Scribe 

Scraper (made trom flattened copper tubing) 
Conterpunch 

Pin punches (1/16, 1/8, X Te6-Inon) 

Steel rule/straightedge — 12 inch 

Allan wrench set (1/8 to 3/8-inch or 4 mm to 10 mm] 
A selection of fas 

Wire brush (large, 

Jackstands (second sat) 

Jack (scissor or hydraulic type} 


Note: Another too! which is often useful is an electric dri motor wit а 
chuck capacity of 3/8-inch and a set of good quality drill bits. 


Special tools 


The tools in this list include these which are not used regularly, аге ex- 
pensive to buy, or which need to be used In accordance with their man- 
ufacturer's instructions. Uniess these tools will be used frequently, itis not 
very economical to purchase many of them. A consideration would be to 
split the cost and use between yourself and a friend or friends. In addition. 
mostot these tools can be obtained from a tool rental shop on a temporary 
basis. 

This list primarily contains only those tools and instruments widely 
available to the public, and not those special tools produced by the vehicle 
manufacturer for distribution to dealer service departments. Occasionally, 
references to the manufacturer's special tools are included in the text of 
this manual. Generally, an alternative method of doing the job without the 
special tool is offered. However, sometimes there 15 по alternative to thetr 
use. Where this is the case, and the tool cannot be purchased or bor- 
rowed. the work should be turned over to the dealer service Gepartment 
or an automotive repair shop. 


Valve spring compressor 

Piston ring groove cleaning too! 

Piston ring compressor 

Piston ring installation tool 

Cylinder compression gauge 

Cylinder ridge reamer 

Cylinder surfacing hone 

Cylinder bore gauge 

iMicromeiers and/or dial calipers 
Hydraulic litter removal tool 

Balljoin! separator 

Universaliype puler 

impact screwdriver 

Dia! indicator set 

Stroboscopic timing light finductive pick-up} 
Hand operated vacuum pressure pump 
Tachometer/dwell meter 

Universal electrical multimeter 

Cable hoist 

Brake spring removal and installation tools 
Floor jack 


Buying tools 


For the do-it-yourselfer who is just starting to get involved in vehicle 
maintenance and repair, there are a number of options available when 





purchasing tools. If maintenance and minor repair is the extent of tha work 
to be done, the purchase of individual tacls is satisfactory. If, сп the other 
hand, extensive work is planned, it would be a good idea to purchase a 
modest taol set from one of the large retail chain stores. A set can usually 
be bought at a substantial savings over the individual tool prices, and they 
often come with a tool box. As additional tools are needed, add-on sets, 
individual tools and a larger tool box can be purchased to expand the too! 
selection. Building a tool set gradually allows the cost of the tools to be 
spread over à longer period of time and gives the mechanic the freedam 
to choose only those tools that will actually be used. 

Too! stores will often be the only source of some of the special taols 
that are needed, but regardless of where tools are bought, try to avoid 
cheap ones, especially when buying screwdrivers and sockets, because 
they won't last very long. The expense involved in replacing cheap tools 
will eventually be greater than the initial cost of quality tools. 


Care and maintenance of tools 


Good tools are expensive, sa it makes sense to treat them with ге- 
spect. Keep them clean and in usable condition and store them properly 
when natin usa. Always wipe off any dirt, grease or metal chips before put- 
ting them away. Never leave tools lying around in the work area. Upon 
completion of a job, always check closely under the hood for tools that may 
have been left there so they won't get lost during a test drive. 

Come tools. such as screwdrivers, pliers, wrenches and sockets, сап 
be hung on a panel mounted on the garage or workshop wall, white others 
should be kept in a tool box or tray. Measuring instruments, gauges, me- 
ters, etc. must be carefully stored where they cannot be damaged by 
weather or impact from other tools. 

When tools are used with care and stored properly. they wili last a very 
long time. Evan with the best of care, though, tools wil! wear out if used 
frequently. When a tool is damaged or worn nut, replace it. Subsequent 
iobs wil! be safer and more enjoyable if you do. 


Working facilities 

Not to be overlooked when discussing tools is the workshop. If any- 
thing more than routine maintenance is to be carried out, some sort of suit- 
able work area is essential. 

It is understood, and appreciated, that many home mechanics do noi 
have a qood workshop or garage available, and end up removing an en- 
gine or doing major repairs outside. It is recommended, however, that the 
overhaul or repair be completed under the cover of a root. 

A clean, flat workbench or table of comfortable working height is an ab- 
solute necessity. The workbench should be equipped with a vise that has 
a iaw opening of at least four inches. 

As mentioned previously, some clean, dry slorage space 15 also re- 
quired for tools, as well as the lubricants, fluids, cleaning solvents, etc. 
which soon become necessary. 

Sometimes waste oil and fluids, drained fram the engine or cooling 
system during normal maintenance or repairs, present a disposal prob 
lem. To avoid pouring them on the ground or into a sewage system, pour 
ihe used fluids into large containars, seal them with caps аго take them 
to an authorized disposal site or recycling center. Plastic jugs, such as old 
arnlifreeze containers, are ideal for this purpose. 

Always keep a supply of old newspapers and clean rags available. Old 
towels are excellent for mopping up spills. Many mechanics use rolls of 
papertowels for most work because they are readily available and dispos- 
able. To heip keep the arca under the vehicle clean, a large cardboare box 
can be cut open and flattened to protect the garage or shop floor. 

Whenever working over a painted surface, such as when leaning over 
a fender to service something under the hood, always cover it with an old 
blanket or bedspread to protect the finish. Vinyl covered pads, made espe- 
cially for this purpose, are availabie at auto parts stores. 





Booster battery (jump) starting 


Observe these precautions when using a booster batlery to slart a ve- 
hicla: 

a) Before connecting the booster battery, make sure the ignition 

switch is in the Off pasition. 

b) Turn off the lights, heater and other electrical loads. 

с) Your eyes should be shielded. Safety goggles are a good idea. 

d) Make sure the booster battery is the same voltage as the dead one 

in the vehicle. 

a) The two vehicles MUST NOT TOUGH each other! 

^ Make sure the transmission is in Neutral (manual) or Park (auto- 

matic}. 

gi I the booster battery is not a maintenance-free type, remove the 

vant caps and lay a cloth over the vent holes. 

Connect the red jumper cable to the positive {+} terminals of васп bat- 
tary. 

Connect one end of the black jumper cable to the negative (—) terminal 
of tha booster battery. Tha other end of this cable should be connected to 
a good ground on the vehicle to be started, such as a bolt ог bracket on 
the engine block (see Illustration). Make sure the cable will not come into 
contact with the fan, drivebelts or other moving parts of the engine. 

Start the enginé using the booster hattery, then, with the angine run- 
ning at idie speed, disconnect the jumper cables in the reverse order of 
connection. 





Make the booster battery cable connections in the numerical 
order shown (note that the negative cable of the booster battery is 
NOT attached to the negative terminal of the dead battery) 





Jacking and towing 


Jacking 

The Jack supplied with the vehicle should only be used for raising the 
vehicle when changing atire or placing jackstands under the frame. Warr- 
ing: Never work under the vehicle or start the engine while this jack is be- 
ing used as rhe only means of support. 

The vehicle should be on level ground with the wheels blocked and the 
transmission in Park (automatic) or Reverse (manual). IF the wheel is be- 
ing replaced, loosen the wheel nuts one-half turn and leave them in place 
until the wheel is raised off the ground. 

Place the tack under the vehicle in the indicated position (see illustra- 
lions). Operate the tack with a slow, smooth motion until the wheel is 
raised off the ground. 

Install the wheel and lug nuts, tightening the nuts as securely as possi- 
bie. Lower the vehicle, remove the jack and tighten the nuts (if loosened 
or removed) in a criss-cross sequence to the torque listed in the Chapter 
| Specifications Section. 


Towing 

As a general rule, vehicles can be towed with all four wheels on the 
ground, provided that the driveshafts are removed (Ghapler 8). 

Equipment specifically designed for towing should be used and should 
be attached tothe main structural members of the vehicle, not the bumper 
or brackets. 

Safety is a major consideration when towing and all applicable state 
and local laws must be obeyed. A sataty chain system must be used for 
all towing. 

While towing, the parking brake should be released and the transmis- 
sion and (if equipped) transfer case must be in Neutral. [he steering must 
be unlocked (ignition switch in the Of position}. Remember that power 
steering and power brakes will not work with the engine off. 


FRONT WHEEL REAR WHEEL 








JACK HANDLE 





On Samural models, place the jack underneath the leaf 
spring seat at the corner to be lifted 





(230mm) 








On Sidekick/Tracker models, position the jack Under the rocker flange the specified distance from the wheel opening 








Automotive chemicals and lubricants 


A number of automotive chemicals and lubricants are available for use 
dung vehicle maintenance and repair. They include a wide variety of 
products ranging from cleaning solvents and degreasers to lubricants and 
protective sprays for rubber, plastic and vinyl. 


Cleaners 


Carburetor cleaner and choke cleaner is a strong salvent for qum, 
varnish and carbon. Most carburetor cleaners leave a dry-type lubricant 
film which will not harden or qum up. Because of this film it is not recom- 
mended for use on electrical components. 

Brake system cleaner is used to remove grease and brake fluid fram 
the brake system, where clean surfaces are absolulely necessary. II 
leaves no residue and offen eliminates hrake squeal caused hy contami- 
nants. 


Electrical cleaner removes oxidation, corrosion and carbon deposits 
[гот electrical contacts, restoring full current flow. It can also be used to 
clean spark plugs, carburetor jets, voltage regulators and other paris 
where an cil-free surface is desired. 

Demoisturanis remove water and moisture from electrical compo- 
nents such as alternators, voltage regulators, electrical connectors and 
fuse blocks. They arc non conductive, non corrosive and non-flammable. 

Dagreasers are heavy-duty solvents used to remove grease from the 
outside of the engine and from chassis components. They can be sprayed 
ûf drushed on and, depending on the type, are rinsed aff either with water 
or Solvent. 


Lubricants 


Motor oit is the lubricant formulated for use in engines. IL normally con- 
tains a wide variety of additives ta prevent corrosion and reduce foaming 
and wear. Motor oil comes in various weights (viscosity ratings) from 5 to 
60. [he recommended weight of the oil depends on the season, tempera- 
ture and the demands on the engine. Light oil is used in cold climates and 
unger light load conditions. Heavy oil is used in hot climates and where 
high loads are encountered. Multi-viscosity oils are designed to have char- 
acteristics of both light and heavy oils and are avaliable in a number ої 
weights from 5W-20 to 20W 50. 

Gear ой is designed to Бе used in differentials, manual transmissions 
and other areas where high-temperature lubrication is required. 

Chassis and wheel bearing greaseis a heavy grease used where in- 
creased loads and friction are encountered, such as for wheel bearings. 
balljoints, tie-rod ends and universal joints. 

High-temperature wheel Dearing grease is designed to withstand the 
extreme temperatures encountered by wheel bearings in disc brake 
equipped vehicles. It usually contains molyocenum disulfide (moly), 
which is a dry-type lubricant. 

White grease is a heavy grease for metal-ta-metal applications where 
water is a problem. White grease stays soft under both low and high tem- 
peratures (usually from —100 to 4 190-degrees Е}, and will not wash aff or 
dilute in the presence of water. 

Assembly lube is a special extreme pressure lubricant, usually con- 
taining moly, used to lubricate high-load parts (such as main and rod bear- 
Ings and cam lobes) for initial start-up of a new engine. The assembly lube 
ubricates the parts without being squeezed out or washed away until the 
angine oiling system begins ta function. 

Silicone lubricants are used to protect rubber, plastic, vinyl and nylon 
parts. 

Graphite lubricants are used where oils cannot be used due to cor- 
tamination problems, such as in locks. The dry graphite will lubricate metal 
parts while remaining uncontaminated by dirt. water. oil or acids. Itis elec- 
Irically conductive and will not foul electrical contacts in locks such as the 
Ignition Switch. 

Moly penetrants loosen and lubricate frozen, rusted and corroded tas- 
feners and prevent future rusting or freezing. 


Heat-sink qreaseis aspecial electrically non-conductive grease thatis 
used for mounting electronic ignition modules where It is essential that 
heat is transferred away from the module. 


Sealants 

ATV sealantis one of the most widely used gasket compounds. Made 
from silicone, RT V is air curing, it seals, bonds, waterproofts, fills surface 
irregularities, remains flexible, doesn't shrink, 15 relatively easy to remove, 
and 15 used as a supplementary sealer with almost all low and medium 
temperature gaskets. 


Anaerobic sealantis much like ATY in Dalil canbe used eitherto seal 
gaskets or ta form gaskets by itself. It remains flexible. ıs solvent resistant 
and fills surface imperfections. The difference between an anaerobic sea- 
lantandan RTTY -type sealants inthe curing. HTV cures when exposed ta 
air, while an anaerobic sealant cures only inthe absence of air. This means 
that an anaerobic sealant cures only after the assembly of parts. sealing 
them together. 


Thread and pipe sealant is used for sealing hydraulic and pneumatic 
fittings and vacuum lines. It is usually made from a teflon compound, and 
comes in a spray, a paint-on liquid and as a wrap-around tape. 


Chemicals 


Anti-seize compound prevents seizing, galling, cold welding, rust and 
corrosion in fasteners. High-temperature anti-seize, usually made with 
copper and graphite lubricants. is used for exhaust system and exhaust 
manifold bolts. 


Anaerobic locking compounds are used to keep fasteners from vie 
brating or working loose and cure only after installation, in the absence of 
air. Medium strength locking compound 15 used for smali nuts, bolts and 
screws that may be removed later. High strength locking compound is for 
large nuts, bolts and studs which aren't removed on a regular basis, 

ОЙ additives range from viscosity index improvers to chemical treat- 
ments that claim to reduce internal engine friction. It should be noted that 
most oil manufacturers Caution against using additives with their oils. 


Gas additives perform several functions, depending on their chemical 
makeup. They usually contain solvents that help dissolve gum and varnish 
that build up on carburetor, fuel injection and intake parts. They also serve 
to break down carbon deposits thatform on the inside surfaces of the com- 
buston chambers. Some additivas contain upper cylinder lubricants tor 
valves and piston rings. and others contain chemicals to remove conden- 
sation from the gas tank. 


Miscellaneous 

Brake fiuidis specialty formulated hydraulic fluid that can withstand the 
heat and pressure encountered in brake systems. Care must be taken so 
this fluid does not come in contact wilh pained surfaces or plastics. Ап 
opened container should always be resealed to prevent contamination by 
water or dirt. 

Weatherstrip adhesive is used to bond weatherstripping around 
doors, windows and trunk lids. lt is sometimes used to attach trim preces, 


Underceating is a petroleum-based, tar-like substance that is de- 
signed to protect metal surfaces on the underside of the vehicle from cor- 
rasion. It also acts as asound-deadening agent by insulating the bottam ol 
Ihe vehicle. 


Waxes and polishes are used to help protect painted and plated sur- 
faces from tho weatner. Different types of paint may require the use of dif 
ferent types of wax and polish. Some polishes utilize a chemical or 
abrasive cleaner to help remove the top layer of oxidized (dull) paint an 
older vehicles. In recent years many non-wax polishes that contain a wide 
variety of chemicals such as polymers and silicones have been intro- 
duced. These non-wax polishes are usually easier to apply and last longer 
tan conventional waxes and polishes. 


oafety first! 


Regardless of how enthusiastic you may be about getting on with the 
job at hand, take the time to ensure that your safety is not jeopardized. А 
moment's lack of attention can result in an accident, as can taure to ub- 
serve certain simple safety precautions. The possibility of an accident will 
always exist, and the following points should not be considered a compre- 
hensive list of all dangers. Rather, thay are intended to make you aware 
of the risks and to encourage a safety conscious approach to ail work you 
carry aut on your vehicle. 


Essential DOs and DON'Ts 


DON'T rely on a jack when working under the vehicle. Always use ap- 
proved jackstands ta support the weight of the vehicle and place them un- 
der the recommended lift or Support points. 

DON'T attempt to loosen axtremaly tight fasteners (1.6. wheel tug nuts) 
while the vehicle is on a jack — it may fal. 

DON'T start the engine without first making sure that the transmissions in 
Neutral (or Park where applicable) and the parking brake is set. 

DON'T remove the radiator cap from a het cooling system — let it cool or 
cover it with a cloth and release the pressure gradually. 

DON'T atiemptto drain the engine oil until you are sure it has cooled te the 
point that it will not burn you. 

DON'T touch any part of the engine or exhaust system until it has cooled 
sufficiently to avoid burns. 

DON'T siphon toxic liquids such as gasolina, antifreeze and brake fluid by 
mouth, or allow them te remain on your skin. 

DON'T inhale brake iining dust- itis potentially hazardous (see Asbestos 
below) 

DON'T allow spilled oil or grease to remain ог the floor — wipe it up before 
someone slips on it. 

DON'T use loose fitting wrenches or other tools which may slip and cause 
Injury. 

DON'T push on wrenches when toosening oF tightening nuts or Bolts. Al- 
ways try to pull the wrench toward you. lf the situation calls tor pushing the 
wrench away, push with an open hand lo avoid scraped knuckles if [ne 
wrench should slip. 

DON'T attempt io lift a heavy component alone – get someone to help you. 
DON'T rush or take unsafe shortcuts to finish a Jab. 

DON'T allow chiidren or animals in or around the vehicle while you are 
working on it. 

DO wear eye protection when using power tools such as a drill, sander, 
bench grinder, etc. and when working under a vehicle, 

DO keep loose clothing and long hair well out of the way of moving parts. 
DO make sure that any hoist used has a sate working load rating adequate 
for the job. 

DO get someone to check on you periodically when working alone on a 
vehicle. 

DO carry out work in a logical sequence and make sure that everything 15 
correctly assembled and tightened. 

DO keep chemicals and fluids tightly capped and out of the reach cf chil- 
dren and pets. 

DO remerniber thal your vehicle's salety affects thal of yourself and others. 
If in doubt on any paint, get protessional advice. 


Asbestos 


Gertainftriction, insulating, sealing, and other products — such as brake 
linings, brake bands, clutch linings, torque converters, gaskets, etc. con 
tain asbestos. Extreme care must be taken fo avoid inhalation of dust fram 
such products since itis hazardous to health. Itin doubt, assume that they 
do contain asbestos. 


Fire 


Remember at all times that gasoline ts highly flamrmabtle. Never smoke 
or have any kind of open flame around when working on a vehicle. But the 
risk does not end there. A spark caused by an electrical short circuit, by 
two metal surfaces contacting each other, or even by static electricity built 
upin your body under certain conditions, can ignite gasoline vapors, which 
in а confined space are highly explosive. Do not, under any circum- 
stances, use gasoline far cleaning parts. Use an approved safety solvent. 

Always disconnect the battery ground (-} cable a! the battery betore 
working on any part of the fuel system or electrical system. Never risk spill 
ing fuel on a hot engine or exhaust component. 

It is strongly recommended that a fire extinguisher suitable for use on 
fuel and electrical fires be kept handy in the garage ог workshop at all 
times. Never try to extinguish a fuel or electrical fire with water. 


Fumes 

Gertainfumes are highly toxic and can quickly Cause unconsciousness 
and even death if inhaled to any extent. Gasoline vapor fails mite this cata- 
gory, as do the vapors from some cleaning solvents. Any draining or pour- 
ing of such volatile fluids should be done in a well ventilated area. 

When using cleaning fluids and solvents, read the instructions on the 
container carefully. Never use materials from unmarked containers. 

Never run the engine in an enclosed space, suchas a garage. Exhaust 
fumes contain carbon monoxide, which is extremely poisonous. If you 
need to run the engine, always do so in the open air, or at least have the 
rear of the venicle outside the work area. 

lf you are fortunate enough to have the use of an inspection pit, never 
drain or pour gasoline and never run the engine while the vehicle is over 
the pit. The fumes, being heavier than air, will concentrate in the pit with 
possibly lethal results. 


The battery 


Never create a spark ar allow a bare light bulb near a battery. They nar- 
mally give off a certain amount of hydrogen gas, which is highly explosive. 

Always disconnect the battery ground {—) cable af the battery before 
working on the tuel or electrical systems. 

It possible, loosen the filer caps or cover when charging the battery 
from an external source (this does not apply to sealed or maintenancefree 
batteries). Do not charge at an excessive rate or the battery may burst. 

Take care when adding water to a non maintenance-free battery and 
when carrying a battery. 1he electrolyte, even when diluted, 15 very corro- 
sive and should not be allowed to contact clothing or skin. 

Always wear eye protection when cleaning the battery to prevent the 
caustic deposits from entering your eyes. 


Household current 

When using an electric power tool, inspection light, etc., which oper- 
ates on household current, always make sure that the toolis correctly con- 
nected to its plug and that, where necessary, Itis properly grounded. Do 
nat use such items in damp conditions and, again, да not create a spark 
or apply excessive heat in the vicinity of fuel or tuel vapor. 


Secondary ignition system voltage 

A severe electric shock can result fram touching certain parts of the 
ignition system (such as the spark plug wires) when the engine 6 running 
or being cranked, particularly if components are damp or the insulation is 
defective. In the case of an electronic ignition system, the secondary sys- 
tem voltage is much higher and could prove fatal. 





Conversion factors 


Length (distance) 


Inches iin! X 
Feet (ft) X 
Milas x 
Volume (capacity! 

Cubic inches icu in; in?) X, 
Imperial pints (Imp pti x 
Imperial quarts (Imo qt! x 
Imperial quarts (Imp qt} X 
US quarts (US qti X 
Imperial gallons (Imp gah X 
Imperial gallons (тр gall X 
US gallons (US gall x 
Mass (weight) 

Qunces (oz) X 
Pounds iib! X 
Force 

Dunces-force {ог} oz! X 
Pounds-force tbt: tb! X 
Newtons (NI X, 
Pressure 

Pounds-force per square inch X 
(psi: IbFin*: Ыла 

Pounds-force per square inch X 
Ipsi: bfin’: Ibin?! 

Pounds-force per square inch X 
Ipsi; їлп? Ibin? 

Pounds-force per square inch X 
ipsi; bfi" Ib in?) 

Kilopascals tkPal x 
Torque (moment of force} 
Pounds-force inches X 
(If in: Ib inl 

Pounds-force inches x 
Ilbf in: Ib inl 

Pounds-force inches x 
bf in, Ib ini 

Pounds-force feet Ubf ft: Ip ft) X 
Pounds-force feet {lof ft, Ib ft) X 
Newton metres (Nm) X 
Power 

Horsepower (hp! X 
Velocity (speed) 

Miles per hour (miles/hr; eph! X 
Fuel consumption* 

Miles per gallon, Imperial Impg) X 
Miles per gallon, US (mpa) X 
Temperature 

Degrees Fahrenheit = (°C x 1.B) 


25.4 
1.305 
1.609 


16.387 


0.568 
1.137 
1.201 
0.946 
4.546 
1.201 
3.785 


JH.3^ 
0.454 


0.278 
4.448 
О] 


O.OFO 
SE] 
0.063 
6.495 


0.01 


1.152 
O.113 
0.083 
0.138 


1.356 
a 102 


145.7 


1.609 


ч.394 
0.425 


+ 32 


= Millimetres immi 
= Metres Imi 
¬ Kilometres {km} 


= Cubic centimetres icc: cm?) 
= Litres iil 

= Litres ill 

- US quarts (US qt) 

- Litres |!) 

= Litres il} 

= US gallons (US gal! 

= Litres (1) 


- Grams ig} 
Kilograms {kgl 


- Newtons IN} 
. Newtons IN! 
. Kilagrams-force (kgf: ко) 


Kilograms-force per square 
centimetre (kgfiem*: kgécm 
` Atmospheres (atm 


| 


Bars 
- Kilopascals {kPa} 


- Kilograms-force per square 
centimetre kgf/cm’: kg/cm’} 


- Kilograms-force centimetre 
kgf crm: kg cm) 
= Newlun metres iNmi! 


= Pounds-force feet Ilbf ft: Ib ft) 


Kilograms-farce metres 
[kgf m: kg m} 

- Newton metres (Nm 
- Kilograms-force metres 
(Ко? m: kg m) 


= Watts (VW) 


= Kilometres per hour (ken/hr: kph} 


¬ Kitometres per litre {кт 
— Kilometres per litre (km/l) 


ж ж X 


a E DX DES MD eS ж 


ж ји а 


A 


004394 —— inches lin) 
3.281 = Feet Ift) 
U.621 = Miles 


0.06 1 = Cubic inches [cu in: in?) 
1.76 = Imperial pints (Imp pt! 
0.88 = Imperial quarts (imp ati 
0.833 = Imperial quarts {Imp atl 
1.057 = US quarts (US qt) 

0.22 - Imperial gallons (Imp gal! 
0.833 = Imperial gallons (Imp gal) 


0.264 — US gallons (US gall 


0.0345 = Ounces for 
2.205 - Pounds (15) 

3.6 - (Junces-force (ozf. oz! 
0.226 — Pounds-force (lbf; Ib) 
9 81 = Newtons (IN) 


14.223 Pounds-force ner square inch 
ipsi; bfin: Ib/in*) 


14.646 Pounds-force per square inch 
(psi; Ibtfin?: Ib/in*) 
14.5 = Pounds-force per square mech 
(asi: Ibf/in*: Ibin") 
0.145 = Pounds-force per square inch 
ipsi: pirin": brin} 
38 1 - Kilnnascals [kPa 
O868 – Pounds-force inches 
Hbf in: Ib in) 
8.85 — Pounds-furce inches 
Hbf in; Ib in! 
12 = Pounds-force inches 
ipf in: Ip in} 
2234 – Pounds-force feet (bf fr: Ip tti 
0.738 _ Pounds-torce feet ПЫ ft; ib ft 
9804 = Newton metres (Nmi 


00013 — Horsepower (һр 


0.621 = Miles per hour (miles/hr: mph! 
2.025 = Miles per gallon, imperial (тро) 
2,452 - Miles per gallon, US (mpg! 


Degrees Celsius (Degrees Centigrade: °C) = (°F - 32) x 0.56 


"t is common practice to convert from miles per gallon {трд} to #tres/tOO kilometres fH} 00km), 
where mpg трета x TOO km = 282 and mpg (US) x KTUD km = 235 


Troubleshooting 
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Gear jumping gut of mesh... sss esee 63 
Noise . 5h 
Brakes 
Brake pedal teels spongy when depressed................... 89 
Brake pedal pulsates during brake application ................ fe 
Brakes drag (indicated by sluggish engine performance 

or wheels being very hot after driving) .................... 74 
Excessive brake pedal travel ............................- 68 
Excessive effort required to stop vehicle .... sss. #0 
Noise (high-pitched 5дива!}............... eee б? 
Pedal travels to the floor with little rasistance eT 
Rear brakes lock up under heavy brake application ............ ?5 
Rear brakes lock up under light brake application ............. 74 
Vehicle pulls 10 one side during braking ..... 66 
Suspension and steering 
Excessively stiff steering . . 80 
Excessive pitching and/or rolling around - 

corners or during ргаКй!пд.............................. 78 
Excessive play in steering ............................---- 81 
Excessive tire wear (not specific to one агеар................. B7 
Excessive tire wear on inside ейде. ........................ 89 
Excessive tire wear on outside edge ...... ee ee eee ва 
Lack of power assistance ................................ BS 
Miscellaneous noises ......... 0000.0. RR RI Ies... 8b 
Noisy power steering ритр............................... 85 
Shimmy, shake or vibration ..........................---- Ёй 
Steering effort not the sarne in both 

directions (power system) . MC 84 
Steering wheel fails to return to siraight- -ahead position ......... 83 
Tire tread worn inane plate 2.2............................ 90 
Vehicle pulls io ange side .................. veut 76 
Wandering or general instability ........................... 79 
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This Section provides an easy reference quide to the more common 
problems that may occur during the operation of your vehicle. Various 
symptoms and their probable causes are grouped under headings denot- 
ing campanents ar systems, such as Fogine, Cooling system, etc. They 
also refer to the Chapter and/or Section that deals with the problem. 

Remember that successful troubleshooting isn't a mysterious “black 
art" practiced only by professional mechanics, it's simply the result of 
knowledge combined with an intelligent, systematic approach to a prob- 
lem. Always use a process of elimination starting with the simplest solution 
and working through to the most complex - and never overlook the ob- 
vious. Anyone can run the gas tank dry or leave the lights on overnight, 
so dont assume that you re exempt tram such oversights. 

Finally, always establish a clear idea why a problem has occurred and 
take steps to ensure that it doesnt happen again. If the electrical system 
fails because of a poor connection, check all other connections in the sys- 
tern to make sure they cont fail as well. If a particular tuse continues to 
blow, find out why — don't just go on replacing fuses. Remember, failure 
of a small component can often be indicative of potential failure or incor- 
rect tunctioning of a more important component or system. 


Engine and performance 





1 Engine will not rotate when attempting to start 





1 Battery lerminal connections loose ar corroded. Check the cable ter- 
minals at the battery: tighten cable clamp and/or clean off corrosion as 
necessary (see Chapter tj. 

2 Battery discharged or faulty. If the cable ends are clean and tight on 
the battery posts, turn the key to the On position and switch on the head- 
liahts or windshield wipers. If they won't run, the battery is discharged. 
3 Automatic transmission not engaged in park (Р) or Neutral {М}. 

4 Broken, loose or disconnected wires in the starting circuit. Inspect all 
wires and connectors at the battery, starter solenoid and ignition switch 
(on steering column). 

5 Starter motor pinion jammed in flywheel ring gear. If manual transmis- 
sion, place transmission in gear and rock the vehicle to manually turn the 
engine. Hemove starter (Chapter 5) and inspect pinion and flywheel 
(Chapter 2} at earliest convenience. 

6 Starter solenoid faulty (Chapter 5). 

7 Starter motor faulty (Chapter 5). 

Я Ignition switch faulty (Chapter 12). 

э Engine seized. Try to turn the crankstialt wilh a large sockel and 
hreaker bar on the pulley bolt. 


< Engine rotates but will not start 


1 Fuel tank empty. 

2 Battery discharged (engine rotates siowly). Check the operation of 
electrical components as described in previous Section. 

3 Battery terminal connections loose or vorroded. Sue priuvipus Seg- 
tian. 

4 Fuel not reaching carburetor or fuel injector. Check for clogged fuel 
filter or lines and defective fuel pump. Also make sure the tank vent lines 
aren't clogged (Chapter 4}. 

5 (Choke not operating properly (Chapter 1). 

6 Faulty distributor components. Check the cap and rotor (Chapter 1). 
f Low cylinder compression. Check as described in Chapter 2. 

8 Valve clearances not properly adjusted (Chapter 21. 

У Waterin fuel. Drain tank and fill with new fuel. 

10 Defective ignition coil (Chapter 5}. 

1! Dirty or clogged carburetor jets or fuel injector. Carburetor out of ad- 
justment. Check the float level (Chapter 4). 

12 Wetor damaged ignition components (Chapters 1 and 5). 

13 Worn, faulty or incorrectly gapped spark plugs (Chapter 1). 

14 Broken, loose or disconnected wires in the starting circuit {see pre- 
VOUS Section). 


15 Louse distributor (changing ignition timing}. Turn the distributor body 
as necessary to start the engine. then adjust the ignition timing as soon as 
possible (Chapter 1). 

16 Broken, loose or disconnected wires at the ignition call or faulty coil 
(Chapter 5). 

17 Timing belt failure or wear affecting valve timing (Chapter 2). 


3 Starter motor operates without turning engine 
1 Starter pinion sticking. Remove the slater (Chapter 5) and inspect. 


7 Starter pinion ar flywheel/drivepiate teeth worn ar broken. Remove 
Ihe inspeclion cover and inspect. 


4 Engine hard to start when cold 





| Battery discharged or low. Check as described in Chapter 1. 

2 Fuelnotreaching the carburetor or fuel injectors. Check lhe fuel titer, 
lines and fuel pump (Chapters 1 and 4). 

3 | Choke inoperative (Chapters 1 and 4). 

4  Defactive spark plugs (Chapter 1). 





5 Engine hard to start when hot 





| Air filter dirty (Chapter 1). 

2 Fuel nat reaching carburetor or fuel injectors (see Section 4). Check 
for a vapor lock situation, brought about by clogged fuel lank vent lines. 
3  Radengine ground connection. 

4 — Choke sticking (Chapter 1). 

5 Defective pick-up coil in distributor (Chapter 5). 

û Float level too high (Chapter 4). 


Б Starter motor noisy or engages roughly 


| Pinion ar flywheel/driveplate teeth worn or broken. Remove the in- 
spection cover on the left side of the engine and inspect. 
2 Starter motor mounting helts lase ar missing. 





f Engine starts but stops immediately 


1 Loose or damaged wire harness connections al distnibulor, coll ar al- 
ternator. 

2 Intake manifold vacuum leaks. Make sure all mounting bolts/nuts are 
tight and ailvacuum noses connected to the manifold are attached proper- 
ly and in good condition. 

3 insufficient fuel flow (see Chapter 4). 


B Engine 'lopes' while idling or idles erratically 


1  Vacuumleaks. Check mounting belts at the intake manifold fer tight: 
ness. Make sure that all vacuum hoses are connected and in good condi- 
uon. Use a stethoscope or a length of fuel hose held against your ear to 
listenfor vacuum leaks while the engine is running. А hissing sound will be 
heard. A soapy water solution will also detect leaks. Gheck the intake 
manifold gasket surfaces. 

û Leaking EGR valve or plugged PCY valve (see Chapters 1 and 6}. 

J  Armtilter clogged (Chapter 1). 

4 Fuel pump not delivering sufficient fuel (Chapter 4). 

2 Leaking head gasket. Perform a cylinder compression check (Chap- 
ter 2}. 

b Timing belt worn (Chapter 2}. 

7 Camshaft lobes worn (Chaptar 2). 

8 Valve clearances out of adjustment (Chapter 1). Valves burned or 
otherwise leaking (Chapter 2}. 
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З Ignition timing out of adjustment (Chapter 1). 

10 Ignition system not operating properly (Chapters 1 and 5). 

11 Thermostatic air cleaner not operating properly (Chapter 1). 

12 Choke not operating properly (Chapters 1 and 4). 

13 Dirty or clogged injectors. Carburetor dirty, clogged or out of adjust 
ment. Check the float level (Ghapter 4}. 

14 Idle speed out of adjustment (Chapter 1). 


B Engine misses at idle speed 





1 Spark plugs faulty or not gapped properly (Chapter 1). 

2 Faulty spark plug wires (Chapter 11. 

3 Wet or damaged distributor components (Chapter 1). 

4 Short circuits in ignition, coil or spark plug wires. 

5 Sticking or faulty emissions systems (see Chapter б}. 

б Clogged fuel filter and/or foreign matter in fuel. Remove the fuel filter 
(Chapter 1) and inspect. 

f Vacuum leaks at intake manifoid or hose connections. Check as de- 
scribed in Section 8. 

8 incorrect idle speed (Chapter 1) or Idle mixture (Chapter 4). 

9 Incorrect ignition timing (Chapter 1}. 

tà Low or uneven cylinder compression. Ghecs as described in Ghap- 
ter 2. 

tt Choke not operating properly (Chapter 1). 

12 Clogged or dirty fuel injectors (Chapter 4). 


10 Excessively high idle speed 


1 Sticking throttle linkage (Chapter 4). 
Choke opened excessively at idle (Chapter 4). 
Idle speed incorrectly adjusted (Chapter 1). 
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Battery will nat hold a charge 


Alternator drivabelt defective or not adjusted properly (Chapter 1}. 
Battery cables loose or corroded (Chapter 1). 

Alternator not charging properly (Chapter 5). 

Loose, broken or fauity wires in the charging circuit (Chapter 5). 
Short circuit causing a continuous drain on the battery. 

Battery defective internally. 
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12 «Alternator light stays on 





Fault in alternator or charging circuit (Chapter 5). 
Alternator drivebelt defective or not properly adjusted (Chapter 1j 
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13 Alternator light fails to come on when key is turned on 


Faulty bulb (Chapter 12}. 
Defective alternator (Chapter 5). 
Fault in the printed circuit, dash wiring or bulb holder (Chapter 12). 
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14 Engine misses throughout driving speed range 


1 Fuel filter clogged and/or impurities in the fuel system. Check fuel fil- 
ter (Chapter 1) or clean system (Chapter 4). 

2  Faulty orincorrectly qapped spark plugs (Chapter 1). 

3 Incorrect ignition timing {Chapter 1). 

4 Cracked distributor сар, disconnected distributor wires or damaged 
distributor components (Chapter 1). 

п Defective spark plug wires (Chapter 1). 





6 Emissions system components faulty (Chapter 6j. 

7; Loworuneven cylinder compression pressures. Check as described 
in Chapter 2. 

B Weak or faulty ignition coil (Chapter 5). 

9 (Weak or faulty ignition 3ystam (Chapter 5). 

10 Vacuum leaks at intake manifold or vacuum hoses [see Section 8). 
11 Dirty or clogged carburetor or fuel injector (Chapter 4). 

12 Leaky EGR valve {Chapter Б). 

13 Carburetor out of adjustment (Chapter 4j. 

14 Idle speed out of adjustment (Chapter 1). 





15 Hesitation or stumble during acceleration 





lanition timing incorrect {Chapter 11. 

Ignition system not operating properly (Chapter 5). 

Dirty or clogged carburetor or fuel injector (Chapter 4j. 

Low fuel pressure. Check for proper operation of the fuel pump and for 
restrictions in the fuel fitter and lines (Chapter 4j. 

5 Carburetor out of adjustment (Chapter 4). 
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18 Engine stalls 


1 = Idle speed incorrect {Chapter 1). 

2 Fuel filter clogged and/or water and impurities in the fuel system 
(Chapter 1}. 

з Choke not operating properly (Chapter 1). 

4 Damaged or wet distributor cap and wires. 

5 Emissions system components faulty (Chapter Б}. 

6 Faulty or incorrectly gapped spark plugs (Chapter 1). Also check the 
spark plug wires (Chapter 1). 

7 Vacuum leak at the carburetor, intake manifold сг vacuum hoses. 
Check as described in Section 8. 

A Valve clearances incorrect (Chapter 1). 


17 Engine lacks power 


1 Incorrect ignition timing (Chapter 1). 

2 Excessive play in distributor shaf. Al the same lime check for faulty 
distributor can, wires, еіс. (Chapter 1). 

3  Faulty or incorrectly gapped spark plugs (Chapter 11. 

4 Air filter dirty (Chapter 1}. 

5 Faulty ignition coil (Chapter 5). 

б Brakes binding (Chapters 1 and 9). 

7 Automatic transmission fluid level incorrect, causing slippage (Ghap- 
ter 1). 

8 Glutch slipping (Chapter В). 

У Fuel titer clogged and/or impurities in the fue! system (Chapters 1 
and 4). 

10 EGR system not functioning properly (Chapter 6). 

11 Use of sub-standard fuel. Fill tank with proper octana fuel. 

12 Loworunevencylinder compression pressures. Check as described 
in Chapter 2. 

t3 Air leak at carburetor or intake manifold (check as described in Sec- 
tion 8). 

14 Dirty or clogged carburetor jets or rialfunclioning choke (Chapters 1 
ano 4j. 

15 Low cylinder compression. Check as described in Chapter 2. 


18 Engine backfires 


EGR system not functioning properly (Chapter B). 

Ignition timing incorrect (Chapter 1). 

Thermostatic air cleaner syslen not operating properly (Chapter 6). 
Vacuum leak (refer to Sectian В). 
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Valve clearances incorrect (Chapter 1). 
Damaged valve springs or sticking valves (Chapter 2). 
т Carburetor float leve! out of adjustment (Chapter 4}. 
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19 Engine surges while holding accelerator steady 


mnl 


Vacuum leak (see Section 8). 
2 Fuel pump not working properly (Chapter 4). 


20 Pinging or knocking engine sounds when engine 
is under load 


Incorrect grade af fuel. Fill tank with fuel of the proper octane rating. 
2 Ignition timing incorrect (Chapter 1). 
3 Carbonburid-upin cambustion chambers. Remove cylinder head and 
clean combustion chambers (Chapter 2). 
4 incorrect spark plugs (Chapter 1). 


21 Engine diesels (continues to run) after being turned off 


Idle speed too high (Chapter 1). 

Ignition timing incorrect (Chapter 1). 

Incorrect spark plug heat range (Chapter 1). 

Intake air leak (see Section 8). 

Carbon build-up in combustion chambers. Remove the cylinder head 
nd clean the combustion chambers (Chapter 2). 
Valves steking (Chapter 2). 
Valve clearances incorrect (Chapter 1). 
EGR system not operating properly (Chapter 6). 
Fuel shut-off system not operating properly (Chapter 6). 
Check for causes of overheating (Section 27). 
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22 Low oil pressure 


Improper grade cf oil. 

Oil pump worn or damaged {Chapter 2). 

Engine overheating (see Section 27]. 

Clogged от filter (Chapter 1). 

Clogged ail pickup (Chapter 2). 

ıl pressure gauge not working property [Chapter z). 
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Excessive oil consumption 


Loose oil drain plug. 

Loose bolts or damaged oil pan gasket (Chapter 2). 

Loose bolts or damaged front cover gasket (Chapter 2). 
Front or rear crankshaft oil seal leaking (Chapter 2). 

Loose bolts or damaged camshaft cover gasket (Chapter 2). 
Loose ail filter (Chapter 1}. 

Loose or damaged oil pressure switch (Ghapter 2). 

Pistons and cylinders excessively worn (Chapter 2). 

Piston rings nor installed correctly on pistons (Chapter 2). 

10 Worn or damaged piston rings (Chapter 2). 

11 intake and/or exhaust valve oil seals worn or damaged (Chapter 2}. 
12 Worn valve stems. 

13 Worn or damaged valves/guides (Chapter 2). 
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24 Excessive fuel consumption 





1 Dirty or clogged air fiter element (Chapter 1). 
2 Incorrect ignition timing (Chapter 11. 


3 Incorrect idle speed (Chapter 1}. 

4 Low tire pressure or incorrect tire size (Chapter 11). 

5  Fuelleakage. Check all connections, lines and components inthe fuel 
system (Chapter 4). 

5 Ghoke not operating properly (Chapter 1). 

7 Dirty or clogged carburetor jets or fuel injectors (Chapter 4). 


25 Fuel odor 


1  Fuelleakage. Check all connections, lines and components in the fuel 
system (Chaptar d} 

2 Fuel tank overfilled. Fil only to automatic shut-off. 

3 Charcoal canister filter in Evaporative Emissions Control system 
clogged {Chapter 1}. 

4 Vapor leaks from Evaporative Emissions Control system lines (Chap- 
ter b). 


28 Miscellaneous engine noises 


1  Astrong dull noise that becames more rapid as the engine acceter- 
ales indicates worn ar damaged crankshaft bearings or an unevenly worn 
crankshaft. Ta pinpoint the trouble spot, remove the spark plug wire from 
one plug at atime and crank the engine over. Ifthe noise stops, the cylinder 
with the removed plug wire indicates the problem area. Replace the bear- 
ing and/or service or replace the crankshaft (Chapter 2). 

é Asimilar (yet slightly higher pitched) noise to the crankshaft knocking 
described in the previous paragraph, that becomes more rapid as the en- 
gine accelerates, indicates worn or damaged connecting rod bearings 
(Chapter 2). The procedure for locating the problem cylinder is the same 
as described in Paragraph 1. 

3 Anoverlapoing metallic noise that increases in intensity as the engine 
speed increases, yet diminishes as the engine warms up indicates abnor- 
mal piston and cylinder wear (Chapter 2). To locate the problem cylinder, 
use the procedure described in Paragraph 1. 

4  Arapid clicking noise that becomes faster as the engine accelerates 
indicates a worn piston pin or piston pin hole. This sound will happen each 
time the piston hits the highest and lowest points inthe stroke (Chapter 2). 
The procedure for locating tha problem piston is described in Paragraph 1. 
Б Ametallic clicking noise coming from the water pump indicates worn 
or damaged water pump bearings or pump. Replace the water pump with 
a new one (Chapter 3). 

6  Arapid tapping sound ar clicking sound that becomes faster as the 
engine speed increases indicates "valve tapping" or improperly adjusted 
valve clearances. This can be identified by holding one end of a section of 
hese to your ear and placing the other end at different spots along the cam- 
shaft cover. The point where the sound is loudest indicates the problem 
valve. Adjustthe valve clearances (Chapter 1). If the problem persists, you 
likely have a damaged valve train component. 


Cooling system 


2f Overheating 


1 insufficient coolant In system (Chapter 1). 

2  Drivebelt defective or not adjusted properly (Chapter 1). 

з Radiator core blocked or radiator grille dirty and restricted (Ghap- 
tar 3). 

4 Thermostat faulty {Chapter з). 

5 Fannot functioning properly (Chapter 3). 

5 Radiator cap not maintaining proper pressure. Have cap pressure 
tested by gas station or repair shop. 
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lanition timing incorrect {Chapter 1). 
Detective water pump (Chapter 3). 
Improper grade of engine oil. 

Û Inaccurate temperature gauge (Chapter 12). 
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28 Overcooling 





| Thermostat faulty (Chapter 3). 
2 Inaccurate temperature gauge (Chapter 12). 





29 External coolant leakage 


1  Deteriarated or damaged hoses. Loose clamps at hose connections 
(Chapter 1). 

2 Water pump seals defective. If this is the case. water will drip from the 
weep hole in the water pump body (Chapter 3). 

З  Leakagefromradiator core or header tank. This wir require the radia- 
tor to be professionally repaired (see Chapter 3 for removal procedures). 
4 Engine drain plugs leaking (see Chapters 1 and 2}. 

5 Leak from coolant temperature sending unit (Chapter 3]. 

6 Leak fram damaged gaskets or small cracks (Chapter 2]. 

? Damaged head gasket. This can sometimes be verified by checking 
the condition of the engine oil as noted in Section 30. 





30 Internal coolant leakage 


Note: intemal coolant leaks can usually be detected by examining the ой, 
Check the dipstick and inside the camshaft cover für water deposits and 
an oil consistency їКе that of a milkshake. 

1 Leaking cylinder head gasket. Have the system pressure tested or re- 
move the cylinder head (Chapter 2) and inspect 

2  Crackedcylinderboreor cylinder head. Dismanile engine and inspect 
(Chapter 2). 

3 Loose cylinder head bolts (tighten as described in Chapter 2). 


31 Abnormal coolant loss 





Overfilling system (Chapter 1). 

Coolant boiling away due to overheating (see causes in Section 27). 
Internal or external leakage (see Sections 25 and 30). 

Faulty radiator cap. Have the cap pressure tested. 

Cooling system being pressurized by engine compression., This 
could be due tà а cracked head or block or leaking head gasket 
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32 Poor coolant circulation 





1 Inoperative water pump. А quick test is to pinch the top radiator hose 
closed with your hand while the engine is idling, then release it. You should 
feel a surge of coolant if the pump is working properly (Chapter 3}. 

e Restriction in cooling system. Drain, flush and refillthe system (Chap- 
tor 11. If necessary, remove the radiator (Chapter 3) and have it reverse 
tlushed or protessionally cleaned. 

3 Loose water pump drivebalt (Chapter 1). 

4 Thermostat sticking (Chapter 3). 

5 Insufficient coolant (Chapter 1). 





33 Corrosion 





— 


Excessive impurities in the water, Soft. clean water is recommended. 
Distillec ar rainwater 15 satisfactory. 

2  [nsufficient antifreeze solution (refer to Chapter 1). 

3 Infrequent flushing and draining cf system. Regular flushing of the 
cooling system should be carried out at the spocificd intervals as de- 
scribed in (Chapter 1). 


Clutch 


Note: A! chech related service information is located in Chapter 8, unless 
otherwise noted. 





34 Fails to release (pedal pressed to the floor – shift lever 
does not move freely in and out of Reverse) 





Clutch contaminated with oil. Remove clutch plate and inspect. 
Gluich plate warped, distorted or otherwise damaged. 

Diaphragm spring fatigued. Remove clutch cover/pressure plate as- 
sembly and inspect. 

4 Clutch cable broken or improperly adjusted. 

Insufficient pedal stroke. Check апо adjust as necessary. 

Lack of grease on pilot bushing. 
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35 Clutch slips (engine speed increases with no increase 
in vehicle speed) 





| ‘Worn or oil soaked clutch plate. 

2 Clutch plate not hrokenin It may take 30 or 40 normal starts for a new 
viutch to seat. 

3 Diaphragm spring weak or damaged. Remove clutch cover/pressure 
plate assembly and inspect. 

4 Flywheel warped (Chapter 6}. 

5 Clutch cable sticking. 





36 Grabbing (chattering) as clutch is engaged 





i Oil on clutch plate. Remove and inspect. Repair any leaks. 

2 Yorn or loose engine ortransmission mounts, They may move stight- 
ly when clutch is released. Inspect mounts and bolts. 

3 Worn splines on transmission input shaft. Remove clutch compo- 
nents and inspect. 

4 Warped pressure plate or flywheel. Remove clutch components and 
inspect. 

5 Diaphragm spring fatiqued. Remove clutch caver/pressure plate as- 
sembly and inspect. 

5 Clutch linings hardened ог warped. 

? Clutch lining rivets loose. 


37 Squeal or rumble with clutch engaged (pedal released) 





1 Improper pedal adjustment. Adjust pedal freeplay. 

2 Release bearing binding on transmission shaft. Remove clutch corm- 
ponents and check bearing. Remove any burrs or nicks, clean and relubri- 
cate before reinstallation. 

3 Clutch rivets loose. 

4 Clutch plate cracked. 

5  Fatigued clutch plate torsian springs. Replace clutch plate. 
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50 Squeal or rumble with clutch disengaged (pedal depressed) 





1 Worn or damaged release bearing. 
2 Worn or broken pressure plate diaphragm fingers. 
4 Pilot bearing worn or damaged. 





8 Clutch pedal stays on floor when disengaged 





Binding cable or relcase bearing. Inspect cable or remove clutch corn- 
ponents as necessary. 





Manual transmission 


Note: Ai manual transmission service information is located in Chapter r 
Wess otherwise noted 








40 Noisy in Neutral with engine running 





| Input shat hearing warn. 

€ Damaged main drive gear bearing. 

3 Insufficient transmission lubricant (Chapter 13 

4 Transmission lubricant in poor condition. Drain and fill with proper 
grade lubricant. Check old lubricant for water and debris (Chapter 11. 

5 Noise can be caused by variations in engine torque. Change the idle 
Speed and see її noise disappears. 





41 Noisy in all gears 





1 Any of the above causes, and/or: 
г Worn or damaged output gear bearings or shaft. 
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42 Noisy in one particular gear 
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1 Worn, damaged or chipped gear teeth. 

2 Worn or damaged synchronizer. 
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Slips out of gear‏ 43 





Transmission loose un clutch housing. 

Stift shift lever «eal. 

Shift linkage binding. 

Broken or loose input gear bearing retainer. 
Dirt between clutch lever and engine housing. 
Worn linkage. 

Damaged or worn check balls, fork rod ball grooves or check springs. 
Worn mainshaft or countershaft bearings. 
Loose engine mounts (Chapter 2). 

Excessive gear end play. 

Worn synchronizers. 
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44 Oil leaks 
E 


t Excessive amount of lubricant in transmission (see Chapter ! for cor- 
rect checking procedures). Drain lubricant as required. 

с Rear oil seal or speedymeler oil seal damaged. 

3 [o pinpoint a leak, first remove all built-up dirt and grime fram the 
transmission. Degreasing agents and/or steam cleaning will achieve this. 
With the underside clean. drive the vehicle atlow speeds so the air flow will 
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not blow the leak far from its source. Raise the vehicle and determine 
where the leak is located. 


45 Difficulty engaging gears 


1 Clutch not releasing completely. 

2  Looseordamaged shiftlinkage. Make а thorough inspection, replac- 
ing parts as necessary. 

З Insufficient transmission lubricant (Chapter 1). 

4s Transmission lubricant in poor condition. Drain and fill with proper 
grade lubricant, Check lubricant for water and debris (Chapter 1). 

о Worn or damaged striking rod. 

6 Sticking or jamming gears. 


46 Noise occurs while shitting gears 





| Check for proper operation of the clutch (Chapter 8). 
2 Faulty synchronizer assemblies, Check for wear or damage to baulk 
rings or any parts of the synchromesh assemblies. 


Automatic transmission 


Note: Lue fo ihe complexity ofthe automatic transmission, it's difficult tar 
fhe home mechanic to properly diagnose and service. For problems other 
than the fofowing, me vehicle should be taken ro a reputable mechanic. 


47 Fluid leakage 





1 Automatic transmission fluid is a deep red color, and fluid leaks 
should not be contused with engine oll which can easily be blown by air 
flow to the transmission, 
2 То pinpoint a leak. first remove alt Duilt-up dirt and апте tram the 
transmission, Degreasing agents and/or steam cleaning will achieve this. 
With the underside clean. drive the vehicle at low speeds so the air flow will 
not blow the leak far from its source. Raise the vehicle and determine 
where the leak is located. Соттоп areas of leakage are: 
a} Huid pan: tighten mounting bolts and/or replace pan gasket as nec- 
essary (Chapter 1). 
b) Rear extension: tighten bolts and/or replace oil seal as necessary. 
cH Filler pipe. replace the rubber oil Seal where ppe enters Iransmis- 
SION CASE 
dj Transmission oil lines: tighten fithngs where lines enter transmis- 
sion case and/or replace lines. 
е) Vent pipe: transmission overfrled and/or water in uid (see check- 
ing procedures, Chapter 1). 
f) Speedometer connector: replace the O-ring where speedometer 
cable enters transmission case. 





48 General shifl mechanism problems 





Chapter f deals with checking and adjusting the shift linkage on auto- 
matic transmissions. Common problems which may be caused by aut of 
adjustment linkage are: 

aj Engine starting in gears other than P (park) or N (Neutral). 

b} Indicator pointing to a gear other than the one actually engaged. 

c) Vehicle moves with transmission in P (Park) position. 


49 Transmission will not downshift with the accelerator 
pedal pressed to the floor 





Chapter ғ deals with adjusting the kickdown linkage to enable the 
transmission ta downshilt properly. 


26 Troubleshooting 
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50 Engine will start in gears other than Park or Neutral 
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Chapter 7 deals with the back drive System installed on automatic 
transmissions. 


TT 


51 Transmission slips, shifts rough, is nolsy or has no drive 
in forward or Reverse gears 
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1 There are many probable causes for the above problems. but the 
home mechanic should concern himself only wilh one possibility; fluid lew- 
al. 

2 Before taking the vehicle to a shop, check the fluid level and condition 
as described in Chapter 1. Add fluid, if necessary, or change the fluid and 
titer if needed. It problems persist, have a professional diagnose the 
transmission. 


Driveshaft 
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52 Leaks at front of driveshaft 
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Defective transmission rear seal. See Chapter / for replacement pro- 
cedure. As this is done, check the splined yoke for burrs or roughness that 
could damage the new seal. Remove burrs with a fine file or whetstone. 
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63 Knock or clunk when transmission is under initial load 
(just after transmission is put into gear) 


ШИШИ и 


1 Loose or disconnected rear suspension components. Check all 
mounting bolts and bushings (Chapters 7 and 10). 

2 Loose driveshaft bolts. Inspect all bolts and nuts and tighten them 5c 

curaly. 

3 Worn or damaged universal joint bearings. Replace the universal 
joint(s) (Chapter В). 

4 Worm sleeve yoke and mainshaft spline. 


و و و و و و و و سسس 


54 Metallic grating sound consistent with vehicle speed 
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Pronounced wear in the universal joint bearings. Replace U-jainis as 
necessary. 
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55 Vibration 
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Note: Before blaming the driveshaft, make sure the tires are perfectly bai- 
anced and perform the following test 

1 Instaila tachometer inside the vehicle to monitor engine speed as the 
vehicle is driven. Drive the vehicle and note the engine speed at which the 
vibration (roughness) is most pronounced. Now shift the trans missionto a 
different gear and bring the engine speed to the same point, 

з If the vibration occurs at the same engine speed (rpm) regardless of 
which gear the transmission is іл. the driveshaft is NOT at fault since the 
driveshaft speed varies. 

3 ifthe vibration decreases ar is eliminated when the transmission ts in 
a different gear at the same engine speed, refer to the following probable 
Causes. 

4 Bent or dented driveshaft. inspect and replace as necessary. 

5  Undercoating or built-up dirt, etc. on the driveshaft, Clean the shaft 
thoroughly. 

6 Worn universal joint bearings. Replace tha U-joints as necessary. 
7 Driveshaft and/or companion flange out of balance. Check for miss- 
ing weights on the shaft. Remove driveshaft and reinstall 180-degrees 


from original position, then recheck. Have the driveshaft balanced if prob: 
lem persists. 

8 Loose driveshaft mounting bolts/riuts. 

9 Defective center bearing, if so equipped. 

10 Worn transmission rear bushing (Chapter f} 


56 Scraping noise 

e —-—-———— —— 
Make sure the dust cover on the sleeve yoke isn't rubbing on the trans- 

mission extension housing. 
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57 Whining or whistling noise 
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Defective center bearing, if so equipped. 


Rear axle and differential 
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58 Noise- same when іп drive as when vehicle is coasting 
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1 Road noise. No corrective action available. 

2 Tire noise. Inspect tires and check tiro pressures (Chapter 1). 
3 Front wheel hearings loose, worn or damaged (Chapter 8]. 

4 Insufficient differential oil (Chapter 1). 

5 Defective differential. 
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59 Knocking sound when starting or shifling gears 
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Detective or incorrectly adjusted differential. 
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60  Moise when turning 
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Defective differential. 
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61 Vibration 
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See probable causes under Driveshaft. Proceed under the guidelines 
listed for the driveshaft. Ifthe problem persists. check the rear wheel bear- 
ings by raising the rear of the vehicle and spinning the wheels by папа. 
Listentor evidence of rough (noisy) bearings. Remove andinspect (Chap 
ter 81. 
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62 Oil leaks 

£f Al‏ .ل 
i Pinion oil seal damaged (Chapter 8).‏ 

9  Axleshalt oil seals damaged (Chapter 8). 

^ Differential cover leaking. Tighten mounting boits or replace the gas- 
kat as required. 

4 Loose filler or drain plug on differential (Chapter 1). 

5 Clogged or damaged breather on differential. 


Transfer case 


———— ———H———————————— 
63 Gear jumping out of mesh 

——Á Rr a —— — ——É—H —————nrs— 
1 Interference between the control lever and the console. 

2 Play or fatigue in the transter case mounts. 

^ Internal wear or incorrect adjustments. 
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04 Difficult shifting 





1 Lack of oil. 
2 internal wear, damage or incorrect adjustment. 
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1 Lack of oil in transfer case. 

2 Noise in 4H and 4L, but not in 2H indicates cause is in the front differ- 
ential or front axle. 

3 | Noise in 2H, 4H and 4L indicates cause is in rear differential or rear 
dxig, 

4 Noise in 2H and 4H but not in 4L, or in 4L only, indicates internal wear 
Of damage in transfer case. 


Brakes 


Note: Before assuming a brake problem exists, make gure tho tires are in 
good condition and inflated properly, the front end alignment is correct and 
(ле vehicle is not loaded with weight in an unequal manner. All service pro- 
cedures for the brakes are included in Chapter 9, unless otherwise noted. 





66 Vehicle pulls to one side during braking 





1 Detective, damaged or oil contaminated brake pad on one side, In- 
spect as described in Chapter 1. Reter to Chapter 9 if replacement is re- 
Quired. 

2 Excessive wear of brake pad material or disc on one side. Inspectand 
repair as necessary. 

3 Laose or disconnected front suspension components. Inspect and 
tighten all bolts securely (Chapters 1 апа 10}. 

4 Defective caliper assembly. Remove caliper and inspect for stuck pis- 
ton or damage. 

9 cored ûr out of round disc. 

6 Loose caliper mounting bolts. 

f incorect wheel bearing adjustment. 





07 Noise (high-pitched squeal} 





1 Front brake pads worn out. This noise comes from the wear sensor 
rubbing against the disc. Replace pads with new ones immediately! 

2 Glazed or contaminated pads. 

J Dirty or scored disc. 

4 Bent support plate. 





68 Excessive brake pedal travel 





| Partial brake system failure. Inspect entire system (Chapler 1) and 
Correct as required. 

2 Insufficient fluid in master cylinder. Check (Chapter 1) and add fluid — 
bleed system if necessary. 

J Airin system. Bleed system. 

4 Excessive lateral disc play. 

9 Brakes out of adjustment. Check the operation of the automatic ad- 


lusters, 


69 Brake pedal feels spongy when depressed 


| Агт brake lines. Bleed the brake system. 

2 —Deteriorated rubber brake hoses. Inspect all system noses and lines. 
Heplace parte as necessary. 

3 Master cylinder mounting nuts loose. Inspect master cylinder nuts 
and tighten them securely. 

Master cylinder faulty. 

Incorrect shoe or pad ciearance. 

Clogged reservoir cap vent hole. 

Deformed rubber brake lines. 

Solt or swollen caliper seals. 

4 Poor quality brake fluid. Bleed entire system and fill with new ap- 
proved fluid. 
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70 Excessive effort required to stop vehicle 


| Power brake booster net operating properly. 

d Excessively worn linings or pads. Check and replace if necessary. 
3 Üre ûr more caliper pistons seized or sticking. Inspect and rebuild as 
required. 

4 Brake pads ar linings contaminated with all or grease. Inspect and re- 
place as required. 

5 New pads or linings Installed and not yet seated. Itl take a while for 
the new material to seal against the rotor or drum. 

Б Worn or damaged master cylinder or caliper assemblies. Check par- 
ticularly for frozen pistons. 

f Also see causes listed under Section 69. 


71 Pedal travels to the floor with little resistance 


1 Little or no fluid in the master cylinder reservoir caused by leaking cali- 
per pistan(s) or loose, damaged or disconnected brake lines. Inspect en- 
tire system and гера as necessary. 

? Detective master cylinder 


fa Brake pedal pulsates during brake application 


Т Wheel bearings damaged, worn or out of adjustment (Chapter 1). 

2 Caliper not sliding properly due to improper installation or abstruc- 
tions. Remove and inspect. 

3 Disc not within specifications. Check the disc for excessive lateral 
runout and parallelism. Have the discs resurfaced or replace them with 
new ones, Also make sure that all dises are the same thickness. 

4 Gut of round rear brake drums. Remove the drums and have them 
machined or replace them with new ones. 


73 Brakes drag (indicated by sluggish engine performance 
or wheels being very hot after driving) 





| Output rod adjustment incorrect at tha brake padal. 

2 Obstructed master cylinder compensator. Disassemble master cylin- 
der and clean. 

3 Master cylinder piston seized in bore. Overhaul master cylinder. 

4 (Caliper assembly in need of overhaul. 

2 Brake pads or shoes worn ОШ. 

6 Piston cups in master cylinder or caliper assembly deformed. Over- 
haul master cylinder, 

f Parking brake assembly will not release. 

В Glogged brake lines. 

a Wheei bearings out of adjustment (Chapter 1). 


2g Troubleshooting 


10 Brake pedal height improperly adjusted. 
11 Wheel cylinder needs overhaul. 
12 Improper shoe to drum clearance. Adjust as necessary. 





74 Rear brakes lock up under light brake application 





| Tre pressures too high. 
2 Tires excessively worn (Chapter 1). 
3 Defective or misadjusted Load Sensing Proportioning Valve. 


DU d 


75 Rear brakes lock up under heavy brake application 
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1 lire pressures too high. 

2 Tires excessively worn (Chapter 1). 

3 Front brake pads contaminated with oil, mud or water. Clean or rg- 
place the pads. 

4 Front brake pads excossivoly worn. 

5 Defective master cylinder or caliper assembly. 


Suspension and steering 


Note: All service procedures for ihe suspension and steering systems are 


included in Chapter 10, unless otherwise noted. 





76 Vehicle pulls to one side 





Tire pressures uneven (Chapler 1). 

Defective tire (Chapter 1). 

Excessive wear in suspension or steering components (Chapter 1). 
Front end alignment incorrect. 

Front brakes dragging. Inspect as described in Section 73. 

Wheel bearings improperly adjusted (Chapter 1). 

Wheel lug nuts loose. 
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77 Shimmy, shake or vibration 





1 Tire or wheel out of balance or out of round. Have them balanced on 
the vehicle. 

2 Loose. worn or out of adjustment wheel bearings (Chapter 8). 

3 Shock absorbers and/or suspension components worn or damaged. 
Check for worn bushings. 

Wheel lug nuts loose. 

Incorrect tire pressures. 

Excessively worn or damaged tire. 

Loosely mounted steering gear housing. 

Steering gear improperly adjusted. 

Loose, worn or damaged steering camponents. 

Damaged idler arm. 

Warn balljaint. 
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7B Excessive pitching and/or rolling around corners 
or during braking 





1 Detective shock absorbers. Replace as a set. 
2 Broken or weak springs and/or suspension components. 
З Worn or damaged stabilizer bar or bushings. 





70 Wandering or general instability 





Q1 improper tire pressures. 
2 Worn or damaged tension rod bushings. 


Incorrect front and alignment. 

Worn or damaged steering linkage or Suspension components. 
Imoroperly adjusted steering gear. 

Out of balance wheels. 

Loose wheel lug nuts. 

Worn rear shock absorbers. 

Fatiqued or damaged springs. 
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80 Excessively stiff steering 





Lack of lubricant in power steering fluid reservoir, where appropriate 
Chapter 1}. 
Incorrect tire pressures (Chapter 1}. 
Lack of lubrication at balljoints (Chapter 1). 
Front end out of alignment. 
Steering gear out of adjustment or lacking lubrication. 
Improperly adjusted wheel bearings. 
Worn or damaged steering gear. 
Interference of steering column with turn signal Switch. 
Low lire pressures. 
D Worn or damaged balljoints. 





Co 


1 Excessive play in steering 





Loose wheel bearings (Chapter 1). 

Excessive wear in suspension bushings (Chapter 1). 
Sleering gear improperly adjusted. 

Incorrect front end alignment, 

Steering gear mounting bolts loose. 

Worn steering linkage. 
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B2 Lack of power assistance 





Steering pump drivebelt faulty or not adjusted properly (Chapter 1). 

Fluid level low (Chapter 1}. 

Hoses or pipes restricting the flow. Inspect and replace parts as nec- 
ESAry. 

Air in power steering system. Bleed system. 

Defective power steering pump. 





83 Steering wheel fails to return to stralght-ahead position 





Incorrect front end alignment. 

Tire pressures low. 

Steering gears improperly engaged. 
Steering column out of alignment. 
Worn or damaged Балі. 

Worn or damaged steering linkaga. 
Improperly lubricated idler arm. 
Insufficiant oil in steering gear. 

Lack of fluid in power steering pump. 
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D4 Steering effort not the same in both 
directions (power system) 





1 Leaks in steering gear. 
2 Clogged fluid passage in steering gear. 





85 Noisy power steering pump 





1 = Insufficient oil in pump. 
2 Clogged hoses or oil filter in pump. 





Troubleshooting 


4 Loose pulley. 
4 Improperly adjusted drivebelt (Chapter 1}. 
5 Detective pump. 





86 Miscellaneous noises 





1 Improper tire pressures. 

e — Inaufficiently lubricated balljoint or steering linkage. 

3 Loose or worn steering gear, steering linkage or suspension compo- 
nonts, 

Detective Shock absorber. 

Defective wheel bearing. 

Worn or damaged suspension bushings. 

Damaged leaf spring. 

Loose wheel lug nuts. 

Worn or damaged rear axleshaft splina. 

10 Worn or damaged rear shock absorber mounting bushing. 
11 Incorrect rear axle end play. 

12 See also causes of noises at the rear axle and driveshaft. 
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$7 Excessive tire wear (not specific to one area) 





| Incorrect tire pressures. 
^ Tires out of balance. Have them balanced on the vehicle. 


d 


3 Wheels damaged Inspect and replace as necessary. 
4 Suspension or steering components worn (Chapter 1). 





BS Excessive tire wear on outside ейде 





1 Incorrect tire pressure. 
2 Excessive speed in turns, 
3 Frontend alignment incorrect (excessive toe-in). 





BO Excessive tire wear on inside edge 





1 Incorrect tire pressure. 
2 Front end alignment incorrect (toe-out). 
3 Loose or damaged steering components (Chapter 1). 





90 Tire tread worn in one place 





mnl. 


Tires out of balance. Have them balanced on the vehicle, 
Damaged or buckied wheel. Inspect and replace if necessary. 
Defective tire. 
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Contents 


Alr titer repiacement | TE 
Automatic transmission fluid and filter change 
Automatic transmission fluid level check 
Battery check and maintenance . . . 
Brake check ....... 

Brake fluid replacement 

Brake pedal check and adjustment 
Carburetor choke check . | 
GCarburelur/Ihrottle body mounting nut torque check 


Clutch pedal height and free play check and adjustment 


Cooling system check 


Cooling system servicing (draining, flushing and refilling) . 
SEND Sea Chapter 2 


Cylinder compression check 
Differential lubricant change 
Differential lubricant level chock EM 
Distributor cap and rotor check and replacement 
Driveaxio boot check АНААН 
Uriveshaft check and lubrication 


Drivebelt chack, adjustment and replacement 2 


Engine oil and filter change 

Evaporative emissions control system check and. 
canister replacement 

Exhaust Gas Recirculation (EGR) system check 


Fluid level checks | TEM 
Front wheel bearing check, repack and adjustment 


Exhaust system CHECK ......... nm m mene 


See Chapter & 
Fuel filter replacement .......... illi ee ee 
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Fuel system check 


Fuel tank cap gasket replacement MENT 


Idle speed check and adjustment ..................------—. 
ignition timing check and adjustment NNNM 


Introduction 
Maintenance schedule 


Oxygen sansor replacement 

Oxygen sensor warning light . 

Positive Crankcase Ventilation (PCV) valve check 
and replacement ......... 


Power steering fluid level check ee eee a maa i onn 


seatbelt check ТГ 
Spark plug replacement ...... 
Spark plug wire check and replacement 


Steering knuckle oil seal replacement (Samurai) .............- 
Suspension and steering check... eel 


Thermostatic air cleaner check 


Tire and tire pressure CHECKS .... ee nnn 


Tire rotation EE 
Transfer case lubricant change 

Transfer case lubricant level cnack 
Типе-џр general information 

Underhood hose check and replacement . 
Valve clearance chack and adjustment 


Wiper blade inspection and replacement .................... 


Manual transmission lubricant change ............. 
Manual transmission lubricant level check .................. 


‚ бее Chapter б 


. See Chapter 11 
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specifications 


Recommended lubricants and fluids 


Note: Listed here are manufacturer recommendations at the time this manual was written, Manufacturers occasionally upgrade their fluid and lubricant 
specifications, so check with your auto parts storas for currant recommendations, 


Engine Ol scusa hene hahaha hah enne API grade SF/CC SF/CD multiqrade and fual efficient cil 
VISCOSITY И S00 accompanying chart 
Automatic transmission fluid ................................. Dexron 1! ог Ill automatic transmission fluid 
Manual transmission lubricant ............................... API GL-5 SAE 72W-D0 or SOW-O0 gear lubricant 
Transfer casa lubricant ............................,.з аза... АР! GL-5 SAE 7504-90 or 80Vy-90 gear lubricant 
Rear axle differential lubricant ............................... АР! GL-5 SAE 75W-90 or 80-90 gear lubricant 
Front axle differential lubricant ...,,.............. 0c... API GL-5 SAE 75W-90 or 8B0W-930 gear lubricant 
Brake fuid ааа ee DOT 3 brake fluid 
Power steering system fluid ................................. Dexron Il or I} automatic transmission fluid 
Hot 







LOOK 
FOR THIS [3f = \S 


S 









d : BH ^e 
Recommended SAE viscosity grade engine oils SE шй >> ое 

ES : SAE 1 
For best fuel economy and cold starting, select the 2% TL PREFERRED 


lowest SAE viscosity grade oil for the expected 


temperature range. SAE [WIO * 


SAE Viscosity Grade 
LOWOSI ete Hlghest 


Weather 


* PREFERRED IN 4 CYL ENGINES UP TO 
J8*C (100°F) 


ENGINE OIL VISCOSITY CHART 





Capacities 
engine | ..........................-..........аа,азж...... 4.7 gts 
Cooling system oaao cc rmn Approximately 5.3 gts 18-VALVE 
Fuel апка... ааа aaraa aa 10.6 gal 
Diferential lubricant 
Samurai 
Front ........... DEMNM 2.1 nts 
ADM 1.6 qts 
sidekick/Trackar 
d QE 1.1 qts 
a MEN 2.3 qts 
Automatic transmission fluid ................................. 3.0 ats 
Manual transmission lubricant 
Samurai а.а наанаа заа, 2.7 pts 
Sidgkick/TraCKer ......... ee ee ec a a se 3.2 pts 
Transfer case lubricant 
sSamuràl .......................................... жа. . 1.7 pts FIRING ORDER FIRING ORDER 
Sidekick/Tracker _........................................ 3.6 pts 1-3-4-2 1-3-4-2 
Ignition system The blackened terminal shown on the distributor cap indicates 
Spark plug the number one spark plug wire position 
Type | Cylinder location and distributor rotation 
1990 and вапїїег........................................ NGK BPR-5ES 
1991 and later ................-........................ NGK BKR-6E 
Gap ааа ааа аана ааа 0.028 to 0.031 inch (0.7 to 0.8 mm) 
Ignition timing 
samural ................................................ 10-degrees BTDC at 800 RPM 
eidekicK/TraCKBT ааа ааа ааа. B-degrees BTDC at 800 RPM 


Engine firing order ......................................... 1-3-4-2 
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Valve clearances 


§-valve engine 
intake 


Cold |... ee ee eee eae 
Hot... ce ee ee eee eee кка кж ae 


Cold o.oo ce eee eee 


m m т gm m F m d F 4 F 
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0,005 to 0.007 inch {0.13 to 0.17 mm) 
0.008 to 2.011 inch (0.23 to 0.27 mmy) 


0.006 to 0.008 inch (0.16 to 0.20 mm} 
D.010 to 0.012 inch (0.26 to 0.30 mm} 


0.005 to 0.007 inch (0.13 ta 0.17 mmy) 
0.007 to 0.008 inch (0.17 to 0.21 mmy) 


179-degrees F (&82-dagrmes C) 
?12-degrees F (iO0-degrees С) 


Drivebelt deflection (under moderate pressure) 


Altornator 


Air conditioning compressor ..................... 
Power steering pump ............................. 


Clutch 
Clutch pedal 
Freaplay 

Height 
Samural ........ lle. 
Sidekick/Tracker 

Clutch release arm freeplay  . . . 


Brakes 

Disc brake pad lining thickness (minimum) 
Drum brake shoe lining thickness (minimum) 
Brake pedal freeptay 
Brake pedal height 
Parking brake adjustment 


Steering wheel freeplay limit 


Torque specifications 
Automatic transmission Pan bolts 


Manual transmission drain and check/fill plugs МАЛАНА 


Engine mounting center member bolt 
Wheel lug nuts 
Spark plugs 
Steering Knuckle seal retainer bolts 
Carburetor/throttle body mounting nuts 


Oxygen БӨПБОГ 0... ааа 


Differential drain plug 
Front . 


Rear OO О О 


L |! NB E NH > т NB E ч E ш I т BH FP d 4 


1/4-1nch 
1/4-:nch 
1/2-Anch 


0.6 to 1.Û ın (15 ta 25 mm) 


Level with brake pedal 
0.2 in (5.0 mm) above brake pedal 
0.02 to 0.06 in (0.5 to 1.5 mm) 


0.04 in (1 mm) 

0.04 in (1 тт) 

6.04 to 0.32 in (1 to 8 mm) 
5.12 in (130 mm) 

5 ta 8 clicks 

0.40 to 1.2 in (10 to 30 mm} 


Fi-Ibs (unless otherwise specified) 


13.5 to 20 
40 
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1 Introduction 





This Chapter is designed to help the home mechanic maintain the Su- 
zuki Samurai/Sidekick and Geo Tracker with ihe goats of maximum per- 
formance, economy, safety and reliability in mind. 

Included is a master maintenance schedule (page 36), followed by 
procedures dealing specifically with each item on the schedule. Visual 
checks, adjustments, component replacement and other helpful items are 
included. Refer to the accompanying illustrations of the engine compart- 
ment and the underside of the vehicle for the locations of vanous сотро- 
nents. 

Servicing your vehicle in accordance with the miicage/ime mainte- 
nance schedule and the step-by-step procedures will result in a planned 
maintenance program that should produce a long and retable service lito. 
Keep in mind that itis a comprehensive pian, so maintaining some items 
but not others at the specified intervals will not produce the same results. 


As you service your vehicle, you will discover that many of the proce- 
dures can — and should — be grouped together because of the nature of 
tha particular procedure you're performing or because of the close proxim- 
ity of two otherwise unrelated components to one another. 

For example, if the vehicle is raised for chassis lubrication, you should 
inspect the exhaust, susponsion, steering and fuel systems while you're 
under the vehicle. When you're rotating the tires, it makes good sense to 
shock the brakes since the wheels are already removed. Finally, lets sup- 
pose you have to borrow or rent a torque wrench. Even if you only need 
it ta tighten the spark plugs, you might as well check the torqua of as many 
critical fasteners as time allows. 

The firststepinthts maintenance program is to prepare yourself before 
the actuat work begins. Read through all the procedures you're planning 
to do, then gather up all the parts and tools needed. Ifitlooks like you might 
run into problems during a particular job, seek advice from a mechanic or 
an experienced do-it-yaurselfer. 


Tune-up and routine maintenance 


Chapter 1 
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8  Frontaxle housing 
Transfer case 
10 Front differential 
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Steering knuckle 


2 Transmission 
3 Engine oil drain plug 
Exhaust pipe 
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Suzuki Samurai/Sidekick & Geo Tracker 


Maintenance schedule 


The following maintenance intervals are based on the as- 
sumption that the vehicle owner will be doing the maintenance or 
service work, as opposed to having a dealer service department 
do the work. Although the time/mileage intervals are loosely 
based on factory recommendations, most have been shortened 
to ensure, for example, that such items as lubricants and fluids 
are checked/changed at intervals that promote maximum engine/ 
driveline service life. Also, subject to the preference of the individ- 
ual owner interested in keeping his or her vehicle in peak 
condition at all times, and with the vehicle’s ultimate resale in 
mind, many of the maintenance procedures may be performed 
more often than recommended in the following schedule. We en- 
courage such owner initiative. 

When the vehicle is new it should be serviced initially by a fac- 
tory authorized dealer service department to protect tho factory 
warranty. In many cases the initial maintenance check is done at 
no cost to the owner (check with your dealer service department 
for moro information). 


Every 250 miles or weekly, whichever 
comes first 





Check the engine oil level (Section 4) 

Check the engine coolant level (Section 4) 

Check the windshield washer fluid level (Section 4) 
Check the brake and clutch fluid levels (Section 4) 
Check the tires and tire pressures (Section 5) 


Every 3000 miles or 3 months, whichever 
comes first 


All items listed above pius... 

Check the automatic transmission fluid level (Section 6) 

Check the power steering fluid level (Section 7} 

Check and service the battery (Section 8) 

Check the cooling system (Section 9} 

Inspect and replace if necessary all underhood 
hoses (Section 10) 

Inspect and replace if necessary the windshield wiper 
blades (Section 11) | 

Change the engine 011 and oil filter (Section 12) 


Every 7500 miles or 6 months, whichever 
comes first 


All items listed above plus . . . 

Check and adjust if necessary, the engine 
drivebelts (Section 13) 

Rotate the tires (Section 14) 

Check the clutch pedal for proper height and 
freeplay (Section 15) 

Check and adjust if necessary, the brake pedal 
height (Section 17) 

Inspect the brake system (Section 18) 

Check the manual transmission lubricant (Section 19) 

Check the transfer case lubricant (Section 20)" 

Check the differential lubricant (Section 21}° 





Every 15,000 miles or 12 months, 
whichever comes first 





Ail items listed above plus... 

Inspect the suspension and steering 
components (Section 22]"" 

Check the driveaxie boots {Sidekick Tracker) (Section 23)*" 

Check the driveshafts and lubncate the 
driveaxles (Section 24) 

inspect the fuel system {Section 25} 

Check the carburetor chock (Section 26) 

Check and adjust if necessary, the engine valve 
clearances (Section 16} 

Check, and adjust if necessary, the engine idle speed 
(Section 33) 

Check and repack the front wheel bearings (see Chapter 8) 


Every 22,500 miles or 18 months, 
whichever comes first 





Replace the steering knuckle oil seals (Samurai only) 
(Saction 27) 


Every 30,000 miles or 24 months, 
whichever comes first 


Replace the spark plugs (Section 28)" 
Check and replace, if necessary the spark plug 
wires (Section 29) 
Inspect, and replace if necessary, distributor cap and 
rotor (Section 30}** 
Replace the air filter (Section 31)" 
Check the operation of the thermostatic air 
cleaner (Samurai) (Section 32) 
Service the cooling system (drain, flush and refill} (Section 34) 
Inspect the exhaust system (Section 35) 
Change the automatic transmission fluid and filter 
(Sidekick/ Tracker) (Section 36) 
Change the manual transmission lubricant (Section 37) 
Change the transfer case lubricant (Section 38) 
Change the differential lubricant (Section 39) 
Replace the fuel filter (Section 40) 





Every 50,000 miles or 40 months, 
whichever comes first 


Check the EGR system (Section 41) 
Replace the PCV valve (Section 42) 


Every 60,000 miles or 48 months, 
whichever comes first 


Replace the fuel tank cap (Section 43) 

Replace the brake fluid (Section 44)" 

Replace the charcoal canister and inspect the evaporative 
emissions control system (Section 45) 

Check the ignition timing (Section 46) 

Replace the timing belt (Chapter 2A) 
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Check the distributor advance operation (Chapter 5) 
Have the fuel/air mixture checked by a dealer 
service department 
Check the carburetor mounting nut torque (Section 47) 
Replace the oxygen sensor (1986 Samurai models 
only) (Section 48) 


Every 80,000 miles or 80 months, 
whichever comes first 





Replace the oxygen sensor (1987 and later models 
only) (Section 48) 


Every 100,000 miles or 100 months, 
whichever comes first 





Have the ECM and associated sensors checked by a dealer 
service department (1988 and later models) 


Check the operation of the fuel injection system (Sidekick & 
Tracker) (Chapter 4) 
Have the operation of the catalytic converter checked 
by a dealer 
* Transmission, transfer case, and differential oil changes per- 
formed initially at the 7500 mile/6 month service and at 30,000 
mile intervals thereafter (also see "severe" conditions below). 
** This item is affected by "severe" operating conditions as de- 
scribed below. If your vehicle is operated under "severe" condi- 
tions, perform all maintenance indicated with a (*) at 7500 mile/6 
month intervals. 
Consider the conditions "severe" if most driving is done . . . 
In dusty areas 
Idling for extended periods and/or low speed operation 
When outside temperatures remain below freezing and most 
trips are less than four miles 
*** If operated under one or more of the following conditions, 
change brake fluid every 15,000 miles: 
Continuous hard driving 
Operation in extremely humid climate 
After extensive use of brakes in hilly or mountainous terrain 








3  Tune-up general information 





The term tune-up is used in this manual to represent a combination of 
individual operations rather than one specific procedure. 

If, from the time the vehicle is new, the routine maintenance schedule 
is followed closely and frequent checks are made of fluid levels and high 
wear items, as suggested throughout this manual, the engine will be kept 
in relatively good running condition and the need for additional work will 
be minimized. 

More likely than not, however, there will be times when the engine is 
running poorly due to lack of regular maintenance. This is even more likely 
if a used vehicle, which has not received regular and frequent mainte- 
nance checks, is purchased. In such cases, an engine tune-up will be 
needed outside of the regular routine maintenance intervals. 

The first step in any tune-up or diagnostic procedure to help correct 
a poor running engine is a cylinder compression check. A compression 
check (see Chapter 2 Part B) will help determine the condition of internal 
engine components and should be used as a guide for tune-up and repair 
procedures. If, for instance, a compression check indicates serious inter- 
nal engine wear, a conventional tune-up will not improve the performance 
ofthe engine and would be a waste of time and money. Because of its im- 
portance, the compression check should be done by someone with the 
right equipment and the knowledge to use it properly. 

The following procedures are those most often needed to bring a gen- 
erally poor running engine back into a proper state of tune. 


Minor tune-up 


Check all engine related fluids (Section 4) 

Clean, inspect and test the battery (Section B) 
Check and adjust the drivebelts (Section 13) 
Replace the spark plugs (Section 28) 

Inspect the distributor cap and rotor (Section 30) 
Inspect the spark plug and coil wires (Section 29) 
Check and adjust the ignition timing (Section 46) 
Check the PCV valve (Section 42) 

Check the air and PCV filters (Section 31) 
Check the cooling system (Section 9) 

Check all underhood hoses (Section 10) 


Major tune-up 
All items listed under Minor tune-up plus . . . 
Check the EGR system (Section 41) 
Check the ignition system (Chapter 5) 
Check the charging system (Chapter 5) 
Check the fuel system (Section 25) 





Replace the air and PCV filters (Section 31) 
Replace the distributor cap and rotor (Section 30) 
Replace the spark plug wires (Section 29) 





4 Fluid level checks 





Refer to illustrations 4.2, 4.4, 4.6, 4.8, 4.14 and 4.19 

Note: The following are fluid level checks to be done on a 250 mile or 
weekly basis. Additional fluid level checks can be found in specific mainte- 
nance procedures which follow. Regardless of intervals, be alert to fluid 
leaks under the vehicle which would indicate a fault to be corrected imme- 
diately. 

1 Fluids are an essential part of the lubrication, cooling, brake, clutch 
and windshield washer systems. Because the fluids gradually become 
depleted and/or contaminated during normal operation of the vehicle, 
they must be periodically replenished. See Recommended lubricants and 
fluids at the beginning of this Chapter before adding fluid to any of the fol- 
lowing components. Note: The vehicle must be on level ground when fluid 
levels are checked. 


Engine oil 
2 The engine oil level is checked with a dipstick that extends through a 
tube and into the oil pan at the bottom of the engine (see illustration). 





4.2 The dipstick is located on the passenger side of the engine 
near the water pump 
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4.44 The engine oii ievei must be maintained between the marks 
at all times — it takes one full quart of oil to raise the level from the 
Add mark (lower hole) to the Full mark (upper hole) 


Ia I 


4.8 Remember to add coolant to the reservoir only when the 
engine is off and cold in order to obtain an accurate level 


3  Theoillevelshould be checked before the vehicle has been driven, or 
about 15 minutes after the engine has been shut off. If the oil is checked 
immediately after driving the vehicle, some of the oil will remain in the up- 
per engine components, resulting in an inaccurate reading on the dipstick. 
4  Pullthe dipstick from the tube and wipe all the oil from the end with a 
clean rag or paper towel. Insert the clean dipstick all the way back into the 
tube, then pull it out again. Note the oil at the end of the dipstick. Add oil as 
necessary to keep the level between the ADD mark and the FULL mark on 
the dipstick (see illustration). 

5  Donotoverfillthe engine by adding too much oil since this may result 
in oil fouled spark plugs, oil leaks or oil seal failures. 

6 Oil is added to the engine after removing the cap (see illustration). 
An oil can spout or funnel may help to reduce spills. 

7 Checking the oil level is an important preventive maintenance step. A 
consistently low oil level indicates oil leakage through damaged seals, de- 
fective gaskets or past worn rings or valve guides. If the oil looks milky in 
color or has water droplets in it, the cylinder head gasket may be blown or 
the head or block may be cracked. The engine should be checked immedi- 
ately. The condition of the oil should also be checked. Whenever you 
check the oil level, slide your thumb and index finger up the dipstick before 
wiping off the oil. If you see small dirt or metal particles clinging to the dip- 
stick, the oil should be changed (see Section 12). 









4.6 The twist-off oil filler cap is located on the camshaft cover — 
always make sure the area around this opening is clean before 
unscrewing the cap to prevent dirt from contaminating the engine 


Engine coolant 


Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Flush contaminated areas immediately 
with plenty of water. Don't store new coolant or leave old coolant lying 
around where it's accessible to children or pets — they're attracted by its 
sweet taste. Ingestion of even a small amount of coolant can be fatal! Wipe 
up garage floor and drip pan coolant spills immediately. Keep antifreeze 
containers covered and repair leaks in the cooling system immediately. 


8  Allvehicles covered by this manual are equipped with a pressurized 
coolant recovery system. A white plastic coolant reservoir located in the 
engine compartment is connected by a hose to the radiator filler neck (see 
illustration). If the engine overheats, coolant escapes through a valve in 
the radiator cap and travels through the hose into the reservoir. As the en- 
gine cools, the coolant is automatically drawn back into the cooling system 
to maintain the correct level. 

9  Thecoolantlevelin the reservoir should be checked regularly. Warn- 
ing: Do not remove the radiator cap to check the coolant level when the 
engine is warm. The level in the reservoir varies with the temperature of 
the engine. When the engine is cold, the coolant level should be at or 
slightly above the FULL COLD mark on the reservoir. Once the engine has 
warmed up, the level should be at or near the FULL HOT mark. If it isn't, 
allow the engine to cool, then remove the cap from the reservoir and add a 
50/50 mixture of ethylene glycolbased antifreeze and water. 

10 Drivethe vehicle and recheck the cooiant ievel. if only a small amount 
of eoolant is required to bring the system up to the proper level, water can 
be used. However, repeated additions of water will dilute the antifreeze 
and water solution. In order to maintain the proper ratio of antifreeze and 
water, always top up the coolant level with the correct mixture. An empty 
plastic milk jug or bleach bottle makes an excellent container for mixing 
coolant. Do not use rust inhibitors or additives. 

11 Ifthe coolant level drops consistently, there may be a leak in the sys- 
tem. Inspect the radiator, hoses, filler cap, drain plugs and water pump 
(see Section 9). If no leaks are noted, have the radiator cap pressure 
tested by a service station. 

12 If you have to remove the radiator cap, wait until the engine has 
cooled, then wrap a thick cloth around the cap and turn it to the first stop. If 
coolant or steam escapes, let the engine cool down longer, then remove 
the cap. 

13 Checkthe condition of the coolant as well. It should be relatively clear. 
If it's brown or rust colored, the system should be drained, flushed and re- 
filled. Even if the coolant appears to be normal, the corrosion inhibitors 
wear out, so it must be replaced at the specified intervals. 








4.14 The windshield washer reservoir is located on the left 
fender panel — special windshield washer solvent and/or water 
can be added after opening the cap 


Windshield washer fluid 

14 Fluid for the windshield washer system is located in a plastic reservoir 
in the engine compartment (see illustration). 

15 In milder climates, plain water can be used in the reservoir, but it 
should be kept no more than 2/3 full to allow for expansion if the water 
freezes. In colder climates, use windshield washer system antifreeze, 
available at any auto parts store, to lower the freezing point of the fluid. Mix 
theantifreeze with water in accordance with the manufacturer's directions 
on the container. Caution: Don't use cooling system antifreeze — it will 
damage the vehicle's paint. 

16 To help prevent icing in cold weather, warm the windshield with the 
defroster before using the washer. 


Battery electrolyte 

17 All vehicles with which this manual is concerned are equipped with a 
battery which is permanently sealed (except for vent holes) and has no fill- 
ercaps. Water doesn't have to be added to these batteries at any time. If a 
maintenance-type battery is installed, the caps on the top of the battery 
should be removed periodically to check for a low water level. This check is 
most critical during the warm summer months. 


Brake fluid 


18 Thebrake master cylinder is mounted on the front of the power boost- 
er unit in the engine compartment. 

19 The fluid inside is readily visible. The level should be above the MIN 
marks on the reservoirs (see illustration). If a low level is indicated, be 
sure to wipe the top of the reservoir cover with a clean rag to prevent con- 
tamination of the brake system before removing the cover. 

20 When adding fluid, pour it carefully into the reservoir to avoid spilling it 
onto surrounding painted surfaces. Be sure the specified fluid is used, 
since mixing different types of brake fluid can cause damage to the sys- 
lem. See Hecommended lubricants and fluids at the front of this Chapter 
or your owner's manual. Warning: Brake fluid can harm your eyes and 
damage painted surfaces, so use extreme caution when handling or pour- 
ing it. Do not use brake fluid that has been standing open or is more than 
one year old. Brake fluid absorbs moisture from the air. Excess moisture 
can cause a dangerous loss of braking effectiveness. 

21 Atthis time the fluid and master cylinder can be inspected for contami- 
nation. The system should be drained and refilled if deposits, dirt particles 
or water droplets are seen in the fluid. 

22 After filling the reservoir to the proper level, make sure the cover is on 
light to prevent fluid leakage. 

23 The brake fluid level in the master cylinder will drop slightly as the 
pads and the brake shoes at each wheel wear down during normal opera- 


52 A tire tread depth indicator should be used to monitor tire 


Chapter 1 Tune-up and routine maintenance 39 


4.19 The brake fluid level is easily checked by looking through 
the clear brake fluid reservoir. 


tion. If the master cylinder requires repeated additions to keep it at the 
proper level, it's anindication of leakage in the brake system, which should 
be corrected immediately. Check all brake lines and connections (see 
Section 18 for more information). 

24 |f, upon checking the master cylinder fluid level, you discover one or 
both reservoirs empty or nearly empty, the brake system should be bled 
(see Chapter 9). 


5 Tire and tire pressure checks 
Refer to illustrations 5.2, 5.3, 5.4a, 5.4b and 5.8 

1 Periodic inspection of the tires may spare you the inconvenience of 
being stranded with a flat tire. It can also provide you with vital information 
regarding possible problems in the steering and suspension systems be- 
fore major damage occurs. 

2 The original tires on this vehicle are equipped with 1/2-inch side 
bands that will appear when tread depth reaches 1/16-inch, but they don't 
appear until the tires are worn out. Tread wear can be monitored with a 
simple, inexpensive device known as atread depth indicator (see illustra- 
tion). 


РА 


wear — they are available at auto parts stores and service stations 
and cost very little 
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€ Measure and 
adjust pressure. 
| @ Repair or replace 
axle and suspen- 
sion parts. 
| © Reduce speed. 
e Rotate tires. 


e Underinflation 
(both sides wear) 
| € Incorrect wheel 
camber (one 
side wear) 
e Hard cornering 
е Lack of rotation 
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e Measure and 
adjust pressure. 


è Rotate tires. 


| * Overinflation 


è Lack of rotation 


Center wear 


5.3 This chart will help you determine the condition of the tires, the probable cause(s) of abnormal wear and the 





| Probable cause | Corrective action | 


| ê Adjust toe-in. 


Condition 


Feathered edge 
e incorrect toe 
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Toe wear 


i 
® Incorrect camber 
or caster 


e Repair or replace 
axle and suspen- 
sion parts. 

e Repair or replace 
suspension parts. 

e Balance or 
replace. 

® Turn or replace. 
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e Malfunctioning 
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Uneven wear 
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corrective action necessary 


3 Note any abnormal tread wear (see illustration). Tread pattern irreg- 
ularities such as cupping, flat spots and more wear on one side than the 
other are indications of front end alignment and/or balance problems. If 
any of these conditions are noted, take the vehicle to a tire shop or service 
station to correct the problem. 

4  Lookclosely for cuts, punctures and embedded nails or tacks. 5ome- 
times a tire will hold air pressure for a short time or leak down very slowly 
after a nail has embedded itself in the tread. If a slow leak persists, check 
the valve stem core to make sure it's tight (see illustration). Examine the 
tread for an object that may have embedded itself in the tire or for a “plug” 
that may have begun to leak (radial tire punctures are repaired with a plug 
that's installed in a puncture). If a puncture is suspected, it can be easily 
verified by spraying a solution of soapy water onto the puncture area (see 
illustration). The soapy solution will bubble if there's a leak. Unless the 
puncture is unusually large, atire shop or service station can usually repair 





5.4a lfatire loses air on a steady basis, check the valve core 
first to make sure it's snug (special inexpensive wrenches are 
commonly available at auto parts stores) 





the tire. 

5  Carefully inspect the inner sidewall of each tire for evidence of brake 
fluid leakage. If you see any, inspect the brakes immediately. 

6 Correct air pressure adds miles to the lifespan of the tires, improves 
mileage and enhances overall ride quality. Tire pressure cannot be accu- 
rately estimated by looking at a tire, especially if it's a radial. A tire pressure 
gauge is essential. Keep an accurate gauge in the vehicle. The pressure 
gauges attached to the nozzles of air hoses at gas stations are often inac- 
curate. 

7  Alwayschecktire pressure when the tires are cold. Cold, in this case, 
means the vehicle has not been driven over a mile in the three hours pre- 
ceding a tire pressure check. A pressure rise of four to eight pounds is not 
uncommon once the tires are warm. 

8  Unscrewthe valve cap protruding from the wheel or hubcap and push 
the gauge firmly onto the valve stem (see illustration). Note the reading 
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5.4b If the valve core is tight, jack up the low tire and spray a 
soapy water solution onto the tread as the tire is turned slowly — 
leaks will cause small bubbles to appear 
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58 Toextend the life of the tires, check the air pressure at least 
once a week with an accurate gauge (don't forget the spare!) 


on ihe gauge and compare the figure to the recommended lire pressure 
shown on the placard on the driver's side door pillar. Be sure to reinstall the 
valve cap to keep dirt and moisture out of the valve stem mechanism. 
Check all four tires and, if necessary, add enough air to bring them up to 
the recommended pressure. 

9 Don't forget to keep the spare tire inflated to the specified pressure 
(refer to your owner's manual or the tire sidewall). 





6 Automatic transmission fluid level check 





Refer to illustration 6.6 

1 The automatic transmission fluid level should be carefully main- 
tained. Low fluid level can lead to slipping or loss of drive, while overfilling 
can cause foaming and loss of fluid. 

2 The automatic transmission fluid level is normally checked with the 
engine at normal operating temperature. This temperature is reached af- 
ler approximately 15 miles of highway driving. With the parking brake set, 
start the engine, then move the shift lever through all the gear ranges, end- 
ing in Park. The fluid level must be checked with the vehicle level and the 
engine running at idle. Note: Incorrect fluid level readings will result if the 
vehicle has just been driven at high speeds for an extended period, in hot 





6.6 When checking the automatic 
transmission fluid level, the temperature 
of the fluid indicates which markings to use 


1  Dipstick 4  Fullcold notch 
2  Fullhot notch 5 Low cold notch 
3 Low hot notch 


weather in city traffic, or if it has been pulling a trailer. If any of these condi- 
tions apply, wait until the fluid has cooled (about 30 minutes). 

3 With the transmission at normal operating temperature, remave the 
dipstick from the filler tube. 

4  Wipethe fluid from the dipstick with a clean rag and push it back into 
the filler tube until the cap seats. 

5 Pull the dipstick out again and note the fluid level. 

6  Thelevel should at or near the upper HOT mark (see illustration). If 
additional fluid is required, add it directly into the tube using a funnel. It 
takes about one pint to raise the level from the LOW HOT notch to the 
FULL HOT notch with a hot transmission, so add the fluid a little at a time 
and keep checking the level until it's correct. 

7  Thecondition of the fluid should also be checked along with the level. 
If the fluid at the end of the dipstick is a dark reddish-brown color, or if it 
smells burned, it should be changed. If you are in doubt about the condi- 
tion of the fluid, purchase some new fluid and compare the two for color 
and smell. 





7 Power steering fluid level check 





Refer to illustrations 7.2 and 7.6 

1 Unlike manual steering, the power steering system relies on fluid 
which may, over a period of time, require replenishing. 

2  Thefluidreservoirfor the power steering pump is located on the inner 
fender on the driver's side (see illustration). 





7.2 Locations of the power 
steering system components 


1 Power steering pump 
2 Power steering gear 
3 Power steering fluid reservoir 
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"HOT" MARK 


"ADD" 
"COLD" MARK 


7.6 The marks on the power steering fluid dipstick indicate 
the safe range 


3  Forthe check, the front wheels should be pointed straight ahead and 
the engine should be off. 

4  Useaclean rag to wipe off the reservoir cap and the area around the 
cap. This will help prevent any foreign matter from entering the reservoir 
during the check. 

5 Twist off the cap and check the temperature of the fiuid at the end of 
the dipstick with your finger. 

6 Wipe off the fluid with a clean rag, reinsert the dipstick, then withdraw 
it and read the fluid level. The level should be at the HOT mark if the fluid 
was hotto the touch (see illustration). It should be at the COLD mark ifthe 
fluid was cool to the touch. Never allow the fluid level to drop below the 
ADD mark. 

7 If additional fluid is required, pour the specified type directly into the 
reservoir, using a funnel to prevent spills. 

8 Ifthe reservoir requires frequent fluid additions, all power steering 
hoses, hose connections and the power steering pump should be carefully 
checked for leaks. 





8 Battery check and maintenance 





Refer to illustrations 8.1 and 8.6 

Warning: Certain precautions must be followed when checking and serv- 
icing the battery. Hydrogen gas, which is highly flammable, is always pres- 
ent in the battery cells, so keep lighted tobacco and all other open flames 
and sparks away from the battery. The electrolyte inside the battery is ac- 
tually dilute sulfuric acid, which will cause injury if splashed on your skin or 
in your eyes. It will also ruin clothes and painted surfaces. When removing 
the battery cables, always detach the negative cable first and hook it up 
last! 

1 Battery maintenance is an important procedure which will help ensure 
that you are not stranded because of a dead battery. Several tools are re- 
quired for this procedure (see illustration). 

2 When checking/servicing the battery, always turn the engine and all 
accessories off. 

3  Asealed (sometimes called maintenance-free), side-terminal battery 
is standard equipment on these vehicles. The cell caps cannot be re- 
moved, no electrolyte checks are required and water cannot be added to 
the cells. However, if a standard top-terminal aftermarket battery has been 
installed, the following maintenance procedure can be used. 

4 Remove the caps and check the electrolyte level in each of the battery 
cells. It must be above the plates. There's usually a split-ring indicator in 
each cell to indicate the correct level. If the level is low, add distilled water 
only, then reinstall the cell caps. Caution: Overfilling the cells may cause 
electrolyte to spill over during periods of heavy charging, causing corro- 
sion and damage to nearby components. 

5 The external condition of the battery should be checked periodically. 
Look for damage such as a cracked case. 

6  Checkthetightness ofthe battery cable bolts (see illustration) to en- 
sure good electrical connections. Inspect the entire length of each cable, 
looking for cracked or abraded insulation and frayed conductors. 
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8.1 Tools and materials required for battery maintenance 


1 Face shield/safety goggles — When removing corrosion 
with a brush, the acidic particles can easily fly up into 
your eyes 

2 Baking soda — A solution of baking soda and water can be 
used to neutralize corrosion 

3 Petroleum jelly — A layer of this on the battery posts will 
help prevent corrosion 

4 Battery post/cable cleaner — This wire brush cleaning tool 
will remove all traces of corrosion from the battery posts and 
cable clamps 

5 Treated felt washers — Placing one of these on each post, 
directly under the cable clamps, will help prevent corrosion 

6 Puller- Sometimes the cable clamps are very difficult to 
pull off the posts, even after the nut/bolt has been completely 
loosened. This tool pulls the clamp straight up and off the 
post without damage. 

7 Battery post/cable cleaner — Here is another cleaning tool 
which is a slightly different version of number 4 above, but it 
does the same thing 

8 Rubber gloves — Another safety item to consider when 
servicing the battery; remember that's acid inside the battery! 


7 If corrosion (visible as white, fluffy deposits) is evident, remove the 
cables from the terminals, clean them with a battery brush and reinstall 
them. Corrosion can be kept to a minimum by applying a layer of petro- 
leum jelly or grease to the bolt threads. 

8 Make sure the battery carrier is in good condition and the holddown 
clampis tight. If the battery is removed (see Chapter 5 for the removal and 
installation procedure), make sure that no parts remain in the bottom of the 
carrier when it's reinstalled. When reinstalling the hold-down clamp, don't 
overtighten the bolt. 

9 Corrosion on the carrier, battery case and surrounding areas can be 
removed with a solution of water and baking soda. Apply the mixture with a 
small brush, let it work, then rinse it off with plenty of clean water. 

10 Any metal parts of the vehicle damaged by corrosion should be 
coated with a zinc-based primer, then painted. 

11 Additional information on the battery, charging and jump starting can 
be found in the front of this manual and in Chapter 5. 
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86 Remove the нна апа cable from the battery post with a 
рох end wrench - sometimes a special tool is required for this 

procedure if eorrosion has caused deterioration of the terminal 
nuts (always remove the negative cable first and hook it up last) 





9 Cooling system check 





Refer to illustration 9.4 
1 Мапу major engine failures can be attributed to a faulty cooling sys- 
tem. If the vehicle is equipped with an automatic transmission, the cooling 
system also cools the transmission fluid and thus payaa an important role 
in prolonging transmission life. 








ALWAYS CHECK hose lor chafed 
or burned areas that may cause an 
untimely and costly failure. 


SOFT hose indicates inside deterioration 
This deterioration can contaminate the 
cooling system and cause particles to 
clog the radiator 


HARDENED hose can fail at any time. 
Tightening hose clamps will not seal the 
connection or stop leaks, 





N SWOLLEN hose or oil soaked ends in 
dicate danger and possible failure from 
oil or grease contamination. Squeeze 
the hose to locate cracks and breaks 
that cause leaks. 







9.4 Hoses, like drivebelts, have a habit of failing at the worst 
possible time — to prevent the inconvenience of a blown radiator 
or heater hose, inspect them carefully as shown here 


2  Thecooling system should be checked with the engine cold. Do this 
before the vehicle is driven for the day or after it has been shut off for at 
least three hours. 

3 Remove the radiator cap by turning it to the left until it reaches a stop. 
If you hear ahissing sound (indicating there is still pressure in the system), 
wait until this stops. Now press down on the cap with the palm of your hand 
and continue turning to the left until the cap can be removed. Thoroughly 
cleanthe cap, inside and out, with clean water. Also clean the filler neck on 
the radiator. All traces of corrosion should be removed. The coolant inside 
the radiator should be relatively transparent. If itis rust colored, the system 
should be drained and refilled (see Section 37). If the coolant level is not up 
to the top, add additional antifreeze/coolant mixture (see Section 4). 

4  Carefully check the large upper and lower radiator hoses along with 
the smaller diameter heater hoses which run from the engine to the fire- 
wall. On some models the heater return hose runs directly to the radiator. 
Inspect each hose along its entire length, replacing any hose which is 
cracked, swollen or shows signs of deterioration. Cracks may become 
more apparent if the hose is squeezed (see illustration). Regardless of 
condition, it's a good idea to replace hoses with new ones every two years. 
5 Make sure that all hose connections are tight. A leak in the cooling 
system will usually show up as white or rust colored deposits on the areas 
adjoining the leak. If wire-type clamps are used at the ends of the hoses, it 
may be a good idea to replace them with more secure screw-type clamps. 
6  Usecompressed air or a soft brush to remove bugs, leaves, etc. from 
the front of the radiator or air conditioning condenser. Be careful not to 
damage the delicate cooling fins or cut yourself on them. 

7 Every other inspection, or at the first indication of cooling system 
problems, have the cap and system pressure tested. If you don't have a 
pressure tester, most gas stations and repair shops will do this for a mini- 
mal charge. 





10 Underhood hose check and replacement 





Refer to illustration 10. 1 


General 

1 Caution: Replacement of air conditioning hoses must be left to a 
dealer service department or air conditioning shop that has the equipment 
to depressurize the system safely. Never remove air conditioning compo- 
nents or hoses (see illustration) until the system has been depressu- 
rized. 

2  Hightemperatures in the engine compartment can cause the deterio- 
ration of the rubber and plastic hoses used for engine, accessory and 
emission systems operation. Periodic inspection should be made for 
cracks, loose clamps, material hardening and leaks. Information specific 
to the cooling system hoses can be found in Section 9. 





10.1 Air conditioning hoses are best identified by the metal 


tubes used at all bends (arrows) - DO NOT disconnect or 
accidently damage the air conditioning hoses as the system is 
under high pressure 
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3 Зоте, but not all, hoses are secured to the fittings with clamps. 
Where clamps are used, check to be sure they haven't lost their tension, 
allowing the hose to leak. If clamps aren't used, make sure the hose has 
not expanded and/or hardened where it slips over the fitting, allowing it to 
leak. 


Vacuum hoses 

4 It's quite common for vacuum hoses, especially those in the emis- 
sions system, to be color coded or identified by colored stripes molded into 
them. Various systems require hoses with different wall thicknesses, col- 
lapse resistance and temperature resistance. When replacing hoses, be 
sure the new ones are made of the same material. 

5  Oftentheonly effective way to check a hose is to remove it completely 
from the vehicle. If more than one hose is removed, be sure to label the 
hoses and fittings to ensure correct installation. 

6 When checking vacuum hoses, be sure to include any plastic T-fit- 
tings in the check. Inspect the fittings for cracks and the hose where it fits 
over the fitting for distortion, which could cause leakage. 

7  Asmallpiece of vacuum hose (1/4-inch inside diameter) can be used 
as astethoscope to detect vacuum leaks. Hold one end of the hose to your 
ear and probe around vacuum hoses and fittings, listening for the "hissing" 
sound characteristic of a vacuum leak. Warning: When probing with the 
vacuum hose stethoscope, be very careful not to come into contact with 
moving engine components such as the drivebelt, cooling fan, etc. 


Fuel hose 

Warning: There are certain precautions which must be taken when in- 
specting or servicing fuel system components. Work in a well ventilated 
area and do not allow open flames (cigarettes, appliance pilot lights, etc.) 
or bare light bulbs near the work area. Mop up any spills immediately and 
do not store fuel soaked rags where they could ignite. On vehicles 
equipped with fuel injection, the fuel system is under pressure, so if any 
fuel lines are to be disconnected, the pressure in the system must be re- 
lieved first (see Chapter 4 for more information). 

8  Checkallrubber fuel lines for deterioration and chafing. Check espe- 
cially for cracks in areas where the hose bends and just before fittings, 
such as where a hose attaches to the fuel filter. 

9 High quality fuel line, usually identified by the word Fluroelastomer 
printedon the hose, should be usedforfuelline replacement. Never, under 
any circumstances, use unreinforced vacuum line, clear plastic tubing or 
water hose for fuel lines. 

10 Spring-type clamps are commonly used on fuel lines. These clamps 
often lose their tension over a period of time, and can be “sprung” during 
removal. Replace all spring-type clamps with screw clamps whenever a 
hose is replaced. 


Metal lines 

11 Sections of metal line are often used for fuel line between the fuel 
pump and carburetor or fuel injection unit. Check carefully to be sure the 
line has not been bent or crimped and that cracks have not started in the 
line. 

12 Ifa section of metal fuel line must be replaced, only seamless steel 
tubing should be used, since copper and aluminum tubing don't have the 
strength necessary to withstand normal engine vibration. 

13 Check the metal brake lines where they enter the master cylinder and 
brake proportioning unit (if used) for cracks in the lines or loose fittings. 
Any sign of brake fluid leakage calls for an immediate thorough inspection 
of the brake system. 





11 Wiper blade inspection and replacement | 





Refer to illustration 11.6 

1 The windshield wiper and blade assembly should be inspected peri- 
odically for damage, loose components and cracked or worn blade ele- 
ments. 

2 Road film can build up on the wiper blades and affect their efficiency, 
so they should be washed regularly with a mild detergent solution. 





x RN 


assembly by angling it slightly away from 
the retaining stud 


-5 


11.6 Remove the blade 





3 The action of the wiping mechanism can loosen the bolts, nuts and 
fasteners, so they should be checked and tightened, as necessary, atthe 
same time the wiper blades are checked. 

4 If the wiper blade elements (sometimes called inserts) are cracked, 
worn or warped, they should be replaced with new ones. 

5 Pull the wiper blade/arm assembly away from the glass. 

6 Depress the blade-to-arm connector and slide the blade assembly off 
the wiper arm and over the retaining stud. Angle the blade slightly (see il- 
lustration). 

7  Pinchthe tabs at the end, then slide the element out of the blade as- 
sembly. 

8 Compare the new element with the old for length, design, etc. 

9 Slide the new element into place. It will automatically lock at the cor- 
rect location. 

10 Reinstall the blade assembly on the arm, wet the windshield and 
check for proper operation. 


12 Engine oil and filter change 








Refer to illustrations 12.3, 12.9, 12.14 and 12.18 

1  Frequentoil changes are the mostimportant preventive maintenance 
procedures that can be done by the home mechanic. As engine oil ages, it 
becomes diluted and contaminated, which leads to premature engine 
wear. 

2 Although some sources recommend oil filter changes every other oil 
change, we feel that the minimal cost of an oil filter and the relative ease 
with which it is installed dictate that a new filter be installed every time the 
oil is changed. 

3 Gather together all necessary tools and materials before beginning 
this procedure (see illustration). 

4 You should have plenty of clean rags and newspapers handy to mop 
up any spills. Access to the underside of the vehicle is greatly improved if 
the vehicle can be lifted on a hoist, driven onto ramps or supported by jack- 
stands. Warning: Do not work under a vehicle which is supported only by 
a bumper, hydraulic or scissors-type jack. 

5 If this is your first oil change, get under the vehicle and familiarize 
yourself with the locations of the oil drain plug and the oil filter. The engine 
and exhaust components will be warm during the actual work, so note how 
they are situated to avoid touching them when working under the vehicle. 
6 Warm the engine to normal operating temperature. If the new oil or 
any tools are needed, use this warm-up time to gather everything neces- 
sary for the job. The correct type of oil for your application can be found in 
Recommended lubricants and fluids at the beginning of this Chapter. 

7? With the engine oil warm (warm engine oil will drain better and more 
built-up sludge will be removed with it), raise and support the vehicle. 
Make sure it's safely supported! 

8 Move all necessary tools, rags and newspapers under the vehicle. 
Set the drain pan under the drain plug. Keepin mind that the oil will initially 
flow from the pan with some force; position the pan accordingly. 
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12.3 These tools are required when changing the 
engine oil and filter 


Drain pan — It should be fairly shallow in depth, but wide to 
prevent spills 

Rubber gloves — When removing the drain plug and filter, 
you will get oil on your hands (the gloves will prevent burns) 
Breaker bar — Sometimes the oil drain plug is tight and a 
long breaker bar is needed to loosen it 

Socket — To be used with the breaker bar or a ratchet (must 
be the correct size to fit the drain plug — 6-point preferred) 
Filter wrench — This is a metal band-type wrench, which 
requires clearance around the filter to be effective 

Filter wrench — This type fits on the bottom of the filter and 
can be turned with a ratchet or breaker bar (different size 
wrenches are available for different types of filters) 


9 Being careful not to touch any of the hot exhaust components, use а 
wrench to remove the drain plug near the bottom of the oil pan (see illus- 
tration). Depending on how hot the oil is, you may want to wear gloves 
while unscrewing the plug the final few turns. 

10 Allowthe old oil to drain into the pan. It may be necessary to move the 
pan as the oil flow slows to a trickle. 

1 After all the oil has drained, wipe off the drain plug with a clean rag. 
Small metal particles may cling to the plug and would immediately con- 
taminate the new oil. 

12 Clean the area around the drain plug opening and reinstall the plug. 
Tighten the plug securely with the wrench. If a torque wrench is available, 
use it to tighten the plug. 

13 Move the drain pan into position under the oil filter. 

14 Usethe filter wrench to loosen the oil filter (see illustration). Chain or 
metal band filter wrenches may distort the filter canister, but it doesn't mat- 
ter since the filter will be discarded anyway. 

15 Completely unscrew the old filter. Be careful; it's full of oil. Empty the 
oil inside the filter into the drain pan. 

16 Compare the old filter with the new one to make sure they're the same 
lype. 

17 Useaclean rag to remove all oil, dirt and sludge from the area where 
the oil filter mounts to the engine. Check the old filter to make sure the rub- 


12.9 The oil drain plug is located at the bottom of the pan and 
should be removed with a socket or box-end wrench, as the 
corners on the bolt can be easily rounded off 


12.14 Use a strap type oil filter wrench to loosen the filter — if 
access makes removal difficult, other types of filter wrenches 
are available 


12.18 Lubricate the oil filter gasket with clean engine oil before 
installing the filter on the engine 


ber gasket isn't stuck to the engine. If the gasketis stuck to the engine (use 
a flashlight if necessary), remove it. 

18 Apply a light coat of clean oil to the rubber gasket on the new oil filter 
(see illustration). 
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13.3 Here are some of the more common problems 
associated with drivebelts (check the belts very carefully 
to prevent an untimely breakdown) 


BELT 
DEFLECTION 





RULER 


STRAIGHT 
EDGE 


MAKE SURE RULER IS 
PERPENDICULAR TO STRAIGHT EDGE 


13.4 Measuring drivebelt deflection with a straightedge 
and ruler 





18 Attach the new filter to the engine, following the tightening directions 
printed on the filter canister or packing box. Most filter manufacturers rec- 
ommend against using a filter wrench due to the possibility of overtighten- 
ing and damage to the seal. 

20 Remove all tools, rags, etc. from under the vehicle, being careful not 
to spill the oil in the drain pan, then lower the vehicle. 

21 Move to the engine compartment and locate the oil filler cap. 

22 lfanoilcanspoutis used, push the spoutinto the top of the oil can and 
pour the fresh oil through the filler opening. A funnel may also be used. 
23 Pour four quarts of fresh oil into the engine. Wait a few minutes to al- 
low the oil to drain into the pan, then check the level on the oil dipstick (see 
Section 4 if necessary). If the oil level is above the ADD mark, start the 
engine and allow the new oil to circulate. 

24 Runthe engine for only about a minute and then shutitoff. Immediate- 
ly look under the vehicle and check for leaks at the oil pan drain plug and 
around the oil filter. If either is leaking, tighten with a bit more force. 

25 With the new oil circulated and the filter now completely full, recheck 
the level on the dipstick and add more oil as necessary. 

26 During the first few trips after an oil change, make it a point to check 
frequently for leaks and proper oil level. 

27 The old oil drained from the engine cannot be reused in its present 
state and should be disposed of. Oil reclamation centers, auto repair 
shops and gas stations will normally accept the oil, which can be refined 
and used again. After the oil has cooled it can be drained into a suitable 
container (capped plastic jugs, topped bottles, milk cartons, etc.) for trans- 
port to one of these disposal sites. 


13 Drivebelt check, adjustment and replacement 


Refer to illustrations 13.3, 13.4, 13.5a and 13.5b 

1  Thedrivebelts, or V-belts as they are often called, are located at the 
front of the engine and play an important role in the overall operation of the 
engine and accessories. Due to their function and material makeup, the 
belts are prone to failure after a period of time and should be inspected and 
adjusted periodically to prevent major engine damage. 

2  Thenumber of belts used on a particular vehicle depends on the ac- 
cessories installed. Drivebelts are used to turn the alternator, power steer- 
ing pump, water pump and air conditioning compressor. Depending on the 
pulley arrangement, more than one of the components may be driven by a 
single belt. 

3  Withtheengine off, locate the drivebelts atthe front of the engine. Us- 
ing your fingers (and a flashlight, if necessary), move along the belts 
checking for cracks and separation of the belt plies. Also check for fraying 
and glazing, which gives the belt a shiny appearance (see illustration). 
Both sides of each belt should be inspected, which means you'll have to 


twist each belt to check the underside. Check the pulleys for nicks, cracks, 
distortion and corrosion. 

4  Thetensionof each belt is checked by pushing on it at a distance half- 
way between the pulleys. Push firmly with your thumb and see how much 
the belt moves (deflects) (see illustration). A rule of thumb is that if the 
distance from pulley center-to-pulley center is between 7 and 11 inches, 
the belt should deflect 1/4-inch. If the belt travels between pulleys spaced 
12-to-16 inches apart, the belt should deflect 1/2-inch. 

5 If adjustment is needed, either to make the belt tighter or looser, it's 
done by moving the belt-driven accessory on the bracket (see illustra- 
tions). 

6 Each component usually has an adjusting bolt and a pivot bolt. Both 
bolts must be loosened slightly to enable you to move the component. 
Some components have an adjusting bolt that can be turnedto change the 
belt tension after the mounting bolt is loosened. Others are equipped with 
an idler pulley that must be moved to change the belt tension. 

7 After the two bolts have been loosened, move the component away 
from the engine to tighten the belt or toward the engine to loosen the belt. 
Hold the accessory in position and check the belt tension. If it's correct, 
tighten the two bolts until just snug, then recheck the tension. If the tension 
is correct, tighten the bolts. 

В ‘You may have to use some sort of pry bar to move the accessory while 
the belt is adjusted. If this must be done to gain the proper leverage, be 
very careful not to damage the component being moved or the part being 
pried against. 

9 To replace a belt, follow the above procedures for drivebelt adjust- 
ment but slip the belt off the pulleys and remove it. Since belts tend to wear 
out more or less at the same time, it's a good idea to replace all of them at 
the same time. Mark each belt and the corresponding pulley grooves so 
the replacement belts can be installed properly. 

10 Take the old belts with you when purchasing new ones in order to 
make a direct comparison for length, width and design. 

11 Adjust the belts as described earlier in this Section. 


14 Tire rotation 


Refer to illustration 14.2 

1 The tires should be rotated at the specified intervals and whenever 
uneven wear is noticed. 

2 Refer to the accompanying illustration for the preferred tire rotation 
pattern. 

3 Refer to the information in Jacking and towing at the front of this man- 
ual for the proper procedures to follow when raising the vehicle and chang- 
ing a tire. If the brakes are to be checked, don't apply the parking brake as 
stated. Make sure the tires are blocked to prevent the vehicle from rolling 
as it's raised. 
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13.5a Loosen the bracket bolt (arrow) to allow the alternator to 
slide within the pulley adjustment bracket 
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13.5b Loosen the two lower mounting bolts (viewed from under 
the vehicle) to allow the alternator to pivot 





FRONT FRONT FRONT FRONT 
14.2 Tire rotation diagram W 5 А: it | 8 | 9 
ROTATION ROTATION ROTATION SMS 








4 Preferably, the entire vehicle should be raised at the same time. This 
can be done on a hoistor by jacking up each corner and then lowering the 
vehicle onto jackstands placed under the frame rails. Always use four 
jackstands and make sure the vehicle is safely supported. 
_ © After rotation, check and adjust the tire pressures as necessary and 
- A be sure to check the lug nut tightness. 
6 For additional information on the wheels and tires, refer to Chap 
ter 10, 





15 Clutch pedal height and free play check and adjustment 





Refer to illustrations 15.2, 15.3 and 15.4 
1 Onvehicles equipped with a manual transmission, the clutch pedal 
- height and free play must be correctly adjusted. 
- 2 Theheightofthe clutch pedal is the distance the pedal sits off the floor 
- A (seeillustration). The distance should be as specified. If the pedal height 
- jsnotwithin the specified range, loosen the locknuton the pedal stopper or 
-  $witch located to the rear of the clutch pedal and turn the stopper or switch 
- . ior out until the pedal height is correct. Retighten the locknut. 








15.2 Clutch pedal height is adjusted by loosening the lock nut 
behind the pedal bracket and turning the adjusting bolt 


A Height difference 0.2 in (5 mm) 4 Clutch pedal shaft arm 
1 Clutch pedal 5 Clutch cable assembly 
2 Brake pedal 6  Locknut 

3 Pedal bracket 7  Adjusting bolt 


3  Thefree play is the pedal slack, or the distance the pedal can be de- 
pressedbefore itbegins to have any effecton the clutch (see Illustration). 
The distance should be as specified. If it isn't, loosen the locknuts on the 
clutch cable bracket (located on the transmission housing) and adjustuntil 
freeplay is correct. Then tighten the nuts. 

4  Adjustthe clutch release arm free play by turning the joint nut at the 
end of the clutch cable (see illustration). 


16 Valve clearance check and adjustment (every 15,000 miles 
or 12 months) 








Refer to illustrations 16.5a, 16.5b, 16.6a, 16.6b, 16.7 and 16.10 
Note: On 16-valve engines, a special tool (see Step 7) is required for this 
procedure. 








15.3 To determine clutch freeplay, depress the clutch 
pedal and stop the moment the clutch resistance is felt 


A  Freetravel 1 Clutch pedal 
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15.4 Loosen the inner and outer nuts on the clutch cable bracket 
and set the pedal freeplay to the amount listed in this Chapter's 
Specifications — also set the clutch release arm freeplay by 
turning the joint nut 


A Free travel of release arm 4 Clutch release arm 
1 inner cable 5 Cable outer nut 
2 Joint nut 6 Clutch cable bracket 


3 Joint pin 


INTAKE 





EXHAUST 


16.5b Valve nid on 16-valve engines — with the number 
one piston at TDC on the compression stroke, adjust valves 1, 2, 
5 and 7; with the number four piston at TDC on the compression 
stroke, adjust valves 3, 4, 6 and 8 





16.6b On 16-valve engines, measure the clearance between the 
camshaft and the face of the rocker arm with a feeler gauge (1) 
(the upper illustration shows adjusting the clearance on an intake 
valve, while the lower illustration shows adjusting the clearance 
on an exhaust valve) — a special tool (2) is necessary for 
adjustment, because there's not much room to work 
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16.5a Оп 8-Valve engines, with the number one piston at ТОС on 
the compression stroke, adjust the valves indicated by the arrows 





16.6a On 8-Valve engines, insert the feeler gauge between the 
valve stem and the adjusting screw 





16. 7 To adjust the valve алтат оп 1 -valve engines, use a box 
end wrench to slightly loosen the lock nut and a screwdriver to 
change the adjustment 


1 Start the engine and allow it to reach normal operating temperature, 
then shut it off. 

2 Remove the camshaft cover (see Chapter 2). 

3 Position the number one piston at TDC on the compression stroke 
(see Chapter 2). 

4 Make sure the rocker arms for the number one cylinder valves are 
loose and number four are tight. If they aren't, the number one piston is not 
at TDC on the compression stroke. 

5 On8-valve engines, check and adjust only the valves shown (see Il- 
lustration). On 16-valve engines, check and adjust the valves numbered 
1, 2, Бапа 7 in the accompanying illustration (see illustration). The valve 
clearances can be found in the Specifications at the beginning of this 
Chapter. 
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16.10 On 8-valve engines, turn the ереп опе complete 
revolution (360-degrees), then adjust the remaining 
valves (arrows) 


Pedal Freeplay 





17.2 To check brake pedal freeplay, measure the distance 
between the naatural resting place of the реда! and the point at 
which you first encounter resistance 





6 On8-valve engines, the clearance is measured by inserting the speci- 
lied size feeler gauge between the end of the valve stem and the adjusting 
screw (see illustration). On 16-valve engines, measure between the 
camshaft and the face of the rocker arm where it rides on the camshaft 
(see illustration). On either engine type, you should feel a slight amount 
of drag when the feeler gauge is moved back-and-forth. 

7 \fthe gap is too large or too small, loosen the locknut and turn the ad- 
justing screw to obtain the correct gap (see illustration). On 16-valve en- 
gines, you will need a special tool (Suzuki 09917-18210 or equivalent) to 
loosen and tighten the locknuts and screws because they are difficult to 
reach, 

8 Once the gap has been set, hold the screw in position with a screw- 
driver (8-valve) or special tool (16-valve) and retighten the locknut. Re- 
check the valve clearance — sometimes it will change slightly when the 
locknut is tightened. If so, readjust it until it's correct. 

9 Repeat the procedure for the remaining valves (see illustrations 
16.5a and 16.5b), then turn the crankshaft one complete revolution 
(360-degrees) and realign the notch in the pulley with the zero on the en- 
gine. 

10 Adjust the remaining valves. On 8-valve engines, adjust the valves 
shown (see illustration). On 16-valve engines, adjust valves 3, 4, 6and8 
inillustration 16.5b. 

11 Reinstall the camshaft cover. 





17 Brake pedal check and adjustment 





Refer to illustration 17.2 

1 Brake pedal height is the distance the pedal sits away from the floor. 
The distance should be as listed in this Chapter's Specifications). If the 
pedal height is not within the specified range, loosen the locknut on the 
brake light switch located in the bracket to the rear of the brake pedal and 


шт the switch in or out until the pedal height is correct. Retighten the lock- 
nut. 


2  Thefree play is the pedal slack, or the distance the pedal can be de- 
pressed before it begins to have any effect on the brakes (see illustra- 
tion). It should be as specified. If it isn't, loosen the locknut on the brake 
booster input rod, to which the brake pedal is attached. Turn the input rod 
until the free play is correct, then retighten the locknut. 





18 Brake check 





Refer to illustrations 18.6, 18.11, 18.13a, 18.13b and 18.15 

Note: For detailed photographs of the brake system, refer to Chapter 9. 
Warning: Dust created by the brake system may contain asbestos, which 
is harmful to your health. Never blow it out with compressed air and don't 
inhale any of it. An approved filtering mask should be worn when working 
on the brakes. Do not, under any circumstances, use petroleum-based 
solvents to clean brake parts. Use brake cleaner or denatured alcohol 
only! 

1 Inaddition to the specified intervals, the brakes should be inspected 
every time the wheels are removed or whenever a defect is suspected. 
2  Tocheck the brakes, the vehicle must be raised and supported se- 
curely on jackstands. 


Disc brakes 


3 Discbrakes are usedon the front wheels. Extensive disc damage can 
occur if the pads are allowed to wear beyond the limit listed in this Chap- 
ter's Specifications. 

4  Raisethe vehicle and support it securely on jackstands, then remove 
all four wheels (see Jacking and Towingatthe front of the manual if neces- 
ѕагу). 

5 The disc brake calipers, which contain the pads, are visible with the 
wheels removed. There's an outer pad and an inner pad in each caliper. All 
four pads should be inspected. 





18.6 The disc brake pads are visible through the opening in the 
caliper (arrow) — be sure to measure only the lining material and 
not the metal backing to which the lining is attached 
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18.11 Usea slide litter to remove чүт brake drums 
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18.13a The rear brake shoe lining thickness (A) is measured 
from the outer surface of the lining to the metal shoe 






e Ta | 


18.15 Carefully peel back the rubber boots on both sides of the 
wheel cylinder — if there's any brake fluid behind the boots, the 
wheel cylinders must be rebuilt or replaced 


6  Eachcaliper has openings, which will allow you to inspect the pads 
(see Illustration). If the pad material has worn down near the minimum 
thickness listed in this Chapter's Specifications, the pads should be re- 
placed. 

7 If you're unsure about the exact thickness of the remaining lining ma- 
terial, remove the pads for further inspection or replacement (see Chapter 
9). 

8 Before installing the wheels, check for leakage and/or damage 
(cracks, splitting, etc.) around the brake hose connections. Replace the 
hose or fittings as necessary, referring to Chapter 9. 

9  Checkthecondition of the disc. Look for score marks, deep scratches 
and burned spots. If these conditions exist, the hub/disc assembly should 
be removed for servicing. 


Drum brakes 
10 On rear brakes, remove the drum by pulling it off the axle and brake 
assembly. If it's stuck, make sure the parking brakeis released, then squirt 
peneirating oil into the joint between the hub and drum. Allow the oil to 
soak in and try to pull the drum off again (see Chapter 9). 

11 Asalast resort, use a slide hammer on the wheel bolts to force the 
drum off (see illustration). 

12 With the drum removed, be careful not to touch any brake dust (see 
the Warning at the beginning of this Section). 

13 Note the thickness of the lining material on both the leading and trail- 
ing brake shoes. If the material has worn down near the minimum thick- 
ness listed in this Chapter's Specifications, the shoes should be replaced 
(see illustration). The shoes should also be replaced if they're cracked, 
glazed (shiny surface) or contaminated with brake fluid or oil. 

14 Make sure that all the brake assembly springs are connected and in 
good condition. 

15 Checkthe brake components for signs of fluid leakage. Carefully pry 
back the rubber cups on the wheel cylinders located at the top of the brake 
shoes with your finger (see illustration). Any leakage is an indication that 
the wheel cylinders should be overhauled immediately (see Chapter 9). 
Also check brake hoses and connections for leakage. 








18.13b Check the thickness of the lining at several points on the 
shoes (arrows) 


19.1а The manual transmission check/fill plugs are accessible 
from under the vehicle (Samurai) 

1 Oil level check plug 2 Oil drain plug 
16 Wipe the inside of the drum with a clean rag and brake cleaner or de- 
natured alcohol. Again, be careful not to breath the asbestos dust. 
17 Check the inside of the drum for cracks, score marks, deep scratches 
and hard spots, which will appear as small discolorations. Ifimperfections 
cannot be removed with fine emery cloth, the drum must be taken to a ma- 
chine shop equipped to turn the drums. 
18 Ifafter the inspection process all parts are in good working condition, 
reinstall the brake drum. 
19 Install the wheels and lower the vehicle. 


Parking brake 

20 The parking brake operates from a hand lever and locks the rear 
brake system. The easiest, and perhaps most obvious method of periodi- 
cally checking the operation of the parking brake assembly is to park the 
vehicle on a steep hill with the parking brake set and the transmission in 
Neutral. If the parking brake cannot prevent the vehicle from rolling within 
6 to 10 clicks, it's in need of adjustment (see Chapter 9). 





19 Manual transmission lubricant level check 


Refer to illustrations 19.1a and 19.1b 

1 Manual transmissions don't have a dipstick. The oil level is checked 
by removing a plug from the side of the transmission case (see Illustra- 
tions). Locate the plug and use arag to clean the plug and the area around 
it. If the vehicle is raised to gain access to the plug, be sure to support it 
safely on jackstands — DO NOT crawl under the vehicle when it's sup- 
ported only by a jack! 
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19.1b The filler and drain plugs on the manual transmission of 
the Tracker/Sidekick 


2  Filer plug 


1 Drain plug 





20.1а On Samurai models, locate the two transfer case plugs ~ 
the upper one is used for checking and refilling and the lower one 
is used for draining 


2 With the engine and transmission cold, remove the plug. If lubricant 
immediately starts leaking out, thread the plug back into the transmission 
= the level is correct. If it doesn't, completely remove the plug and reach 
inside the hole with your little finger. The level should be even with the bot- 
tom of the plug hole. 

3 Ifthe transmission needs more lubricant, use a syringe or small pump 
to add it through the plug hole. 

4 Thread the plug back into the transmission and tighten it securely. 
Drive the vehicle, then check for leaks around the plug. 





insfer case lubricant level check 





Refer to illustrations 20.1a and 20.1b 

1 Thetransfer case oillevelis checked by removing a plug from the side 
of the case (see illustrations). Remove the rock guard, then locate the 
plug and use а rag to clean the plug and the area around it. If the vehicle is 
raised to gain access to the plug, be sure to supportit safely on jackstands 
- DO NOT crawl under the vehicle when it's supported only by a jack! 

2 With the engine and transfer case cold, remove the plug. If lubricant 
immediately starts leaking out, thread the plug back into the case —the lev- 
elis correct. If itdoesn't, completely remove the plug and reach inside the 
hole with your little finger. The level should be even with the bottom of the 
plug hole. 

3 Itmore oil is needed, use a syringe or small pump to add it through the 
opening. 


4 Thread the plug back into the case and tighten it securely. Drive the 
vehicle, then check for leaks around the plug. Install the rock guard. 


21 Differential oil level check 








Refer to illustrations 21.2a, 21.2b and 21.3 

1 The differential has a check/fill plug which must be removed to check 
the oil level. If the vehicle is raised to gain access to the plug, be sure to 
supportit safely on jackstands — DO NOT crawl under the vehicle when it's 
supported only by a jack. 

2  Removethe oil check/fil plug from the differential (see illustrations). 
3  Theoillevel should be atthe bottom of the plug opening (see illustra- 
tion). If not, use a syringe to add the recommended lubricant until it just 
starts to run out of the opening. 

4 Install the plug and tighten it securely. 





22 Suspension and steering check 





1 Whenever the front of the vehicle is raised for any reason, it's a good 
idea to visually check the suspension and steering components for wear. 
2 Indications of steering or suspension problems include excessive 
play in the steering wheei before the front wheels react, excessive sway- 
ing around corners or body movement over rough roads and binding at 
some point as the steering wheel is turned. 





20.1b The check/fill and drain plugs are located on the 
rear section of the transfer case on the Sidekick/Tracker 


2 Drain plug 


1 Filler plug 
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21.28 Front differential check/fill plug an 


d drain plug locations 








21.2b Fill/check (upper) and drain (lower) bolt locations on the 
front differential of the Tracker/Sidekick 





3 Before the vehicleis raisedforinspection, testthe shock absorbers by 
pushing down aggressively at each corner. If the vehicle doesn't come 
back to a level position within one or two bounces, the shocks are worn 
and shouldbe replaced. As this is done listen for squeaks and other noises 
from the suspension components. Information on shock absorber and 
suspension components can be found in Chapter 10. 

4 Raise the front end of the vehicle and support it on jackstands. Make 
sure it's safely supported! 

5  Crawlunder the vehicle and check for loose bolts, broken or discon- 
nected parts and deteriorated rubber bushings on all suspension and 
steering components. Look for grease or fluid leaking from around the 
steering gear assembly and shock absorbers. If equipped, check the pow- 
er steering hoses and connections for leaks. 

6 The balljoint seals should be checked at this time (Tracker and Side- 
kick). This includes notonly the upper andlower suspension balljoints, but 
those connecting the steering linkage parts as well. After cleaning around 
the balljoints, inspect the seals for cracks and damage. 

7 Grip the top and bottom of each wheel and try to move it in and out. It 
won't take a lot of effort to be able to feel any play in the wheel bearings. If 
the play is noticeable it would be a good idea to adjust it right away or it 
could confuse further inspections. 

B Grip each side of the wheel and try rocking it laterally. Steady pres- 
sure will, of course, turn the steering, but back and forth pressure will re- 
veal a loose steering joint. If some play is felt it would be easier to get 
assistance from someone so while one person rocks the wheel from side 
to side, the other can look at the joints, bushings and connections in the 
steering linkage. On models equipped with a steering gearbox there are 
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21.3 Use your finger as a dipstick to make sure the lubricant 
level is even with the bottom of the hole 















eight places where the play may occur. The two outer balljoints on the tie- 
rods are the most likely, followed by the two inner joints on the same rods, 
where they join to the center rod. Any play in them means replacement of 
the tie-rod end. Next are two swivel bushings, one at each end of the cen- 
ter gear rod. Finally, check the steering gear arm balljoint and the one on 
the idler arm which supports the center rod on the side opposite the steer- 
ing box. This unit is bolted to the side of the frame member and any play 
calls for replacement of the bushings. 

9  Tocheckthe steering box, first make sure the bolts holding the steer- 
ing boxto the frame are tight. Then getanother person to help examine the 
mechanism. One should look at, or hold onto, the arm at the bottom of the 
steering box while the other turns the steering wheel a little from side to 
side. The amount of lost motion between the steering wheel and the gear 
arm indicates the degree of wear in the steering box mechanism. This 
check should be carried out with the wheels first in the straight ahead posi- 
tion and then at nearly full lock on each side. If the play only occurs notice- 
ably in the straight ahead position then the wear is most likely in the worm 
and/or nut. If it occurs at all positions, then the wear is probably in the sec- 
tor shaft bearing. Oil leaks from the unit are another indication of such 
wear. In either case the steering box will need removal for closer examina- 
tion and repair. 

10 Moving to the vehicle interior, check the play in the steering wheel by 
turning it slowly in both directions until the wheels can just be felt turning. 
The steering wheei free piay should be iess than 1 3/8-inch (35 mm). Ex- 
cessive play is another indication of wear in the steering gear or linkage. 
11 Following the inspection of the front, a similar inspection should be 
made of the rear suspension components, again checking for loose bolts, 
damaged or disconnected parts and deteriorated rubber bushings. 





23 Driveaxio boot check 


Refer to illustration 23.2 

1  Thedriveaxle boots are very important because they prevent dirt, wa- 
ter and foreign material from entering and damaging the constant velocity 
(CV) joints. Oil and grease can cause the boot material to deteriorate pre- 
maturely, so it's a good idea to wash the boots with soap and water. 

2 Inspect the boots for tears and cracks as well as loose clamps (see 
illustration). lf there is any evidence of cracks and leaking lubricant, they 
must be replaced as described in Chapter B. 


24 Driveshaft check and lubrication 


Hefer to illustration 24.9 
1 Raise the rear of the vehicle and support it securely on jackstands. 
Block the front wheels. The transmission should be in Neutral. 
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23.2 Flex the driveaxle boots by hand to check for cracks and/or 
leaking grease 
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boot (arrows) 


2 Crawl under the vehicle and visually inspect the driveshaft. Look for 
dents and cracks in the tube. If any are found, the driveshaft must be re- 
placed (see Chapter 8). 

3 Check for oil leakage at the front and rear of the driveshaft. Leakage 
where the driveshaft enters the transmission indicates a defective rear 
transmission seal. Leakage where the driveshaft enters the differential in- 
dicates a defective pinion seal. For these repair operations refer to Chap- 
ters 7 and 8 respectively. 

4 While still under the vehicle, have an assistant turn the rear wheel so 
the driveshaft will rotate. As it does, check for binding, noise and exces- 
sive play in the U-joints. 

5 Theuniversal joints can also be checked with the driveshaft motion- 
less, by gripping both sides of the joint and attempting to twist it. Any move- 
ment at all in the joint is a sign of considerable wear. Lifting up on the shaft 
will also indicate movement in the universal joints. 

6 Checkthe driveshaft mounting bolts at both ends to make sure they're 


71 Theabove driveshaft checks should be repeated on all driveshafts. In 
addition check for grease leakage around the sleeve yoke, indicating fail- 
ure of the yoke seal. 

8 Check for leakage where the driveshafts connect to the transfer case. 
9 The driveshafts must be lubricated periodically as indicated in the 
Maintenance schedule. Use the grease gun to insert grease into the fitting 
(see illustration). Also pull back the boot at the rear of the axle and inject 
grease. 






Fuel system check 


Warning: There are certain precautions to take when inspecting or servic- 
ing the fuel system components. Work in a well ventilated area and don't 
allowopen flames (cigarettes, appliance pilot lights, etc.) in the work area. 
Mop up spills immediately and don't store fuel soaked rags where they 
could ignite. On fuel injection equipped models the fuel system is under 
pressure. No components should be disconnected until the pressure has 
been relieved (see Chapter 4). 

| Onmostmodels the main fuel tank is located under the left side of the 
vehicle. 

2 The fuel system is most easily checked with the vehicle raised on a 
hoistso the components underneath the vehicle are readily visible and ac- 
cessible. 

3 Ifthe smell of gasoline is noticed while driving or after the vehicle has 
been in the sun, the system should be thoroughly inspected immediately. 


24.9 The driveshafts are lubricated at the fitting and also at the 





26.3 With the air intake case removed, the choke plate is visible 
at the top of the carburetor 


4 Remove the gas tank cap and check for damage, corrosion and an 
unbroken sealing imprint on the gasket. Replace the cap with a new one if 
necessary. 

5 With the vehicle raised, check the gas tank and filler neck for punc- 
tures, cracks and other damage. The connection between the filler neck 
and the tank is especially critical. Sometimes a rubber filler neck will leak 
due to loose clamps or deteriorated rubber, problems a home mechanic 
can usually rectify. Warning: Do not, under any circumstances, try to re- 
pair a fuel tank yourself (except rubber components). A welding torch or 
any open flame can easily cause the fuel vapors to explode if the proper 
precautions are not taken! 

6  Carefully check all rubber hoses and metal lines leading away from 
the fuel tank. Look for loose connections, deteriorated hoses, crimped 
lines and other damage. Follow the lines to the front of the vehicle, careful- 
ly inspecting them all the way. Repair or replace damaged sections as nec- 
essary. 

7 Ifa fuel odor is still evident after the inspection, refer to Chapter 4. 





26 Carburetor choke check 





Refer to illustration 26.3 

1 The choke operates only when the engine is cold, so this check 
should be performed before the engine has been started for the day. 

2  Openthe hood and remove the air intake case from the carburetor. It's 
held in place by a nut at the center. If any vacuum hoses must be discon- 
nected, tag them to ensure reinstallation in their original positions. 
3  Lookatthe center of the carburetor. You'll notice a flat plate at the car- 
buretor opening (see illustration). 

4 Have an assistant press the throttle pedal to the floor. The plate 
should close completely. Start the engine while you watch the plate at the 
carburetor. Don't position your face near the carburetor, as the engine 
could backfire, causing serious burns! When the engine starts, the choke 
plate should open slightly. 

5 Allow the engine to continue running at an idle speed. As the engine 
warms upto operating temperature, the plate should slowly open, allowing 
more air to enter through the top of the carburetor. 

6 After afew minutes, the choke plate should be completely open to the 
vertical position. Blip the throttle to make sure the fast idle cam disen- 
gages. 

7 You'llnotice that engine speed corresponds to the plate opening. With 
the plate closed, the engine should run at a fast idle speed. As the plate 
opens and the throttle is moved to disengage the fast idle cam, the engine 
speed will decrease. 
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272 | Pry the seal retainer away from the steering knuckle, being 
careful not to damage the felt gasket on the back of the retainer 


8 With the engine off and the throttle held half-way open, open and 
close the choke several times. Check the linkage to see if it's hooked up 
correctly and make sure it doesn't bind. 

9 Ifthe choke or linkage binds, sticks or works sluggishly, clean it with 
choke cleaner (an aerosol spray available at auto parts stores). If the con- 
dition persists after cleaning, replace the troublesome parts. 

10 Visually inspect all vacuum hoses to be sure they're securely con- 
nected and look for cracks and deterioration. Replace as necessary. 

11 Refer to Chapter 4 for more information on the choke. 





27 Steering knuckle oil seal replacement (Samurai only) 





Refer to illustrations 27.2, 27.3, 27.4, 27.5 and 27.6 

1 Raise the front of the vehicle and support it securely on jackstands. 
2  Removethe bolts that secure the seal retainer to the steering knuckle. 
Using a screwdriver or pry bar, pry the retainer away from the knuckle and 
slide it over the axle housing (see illustration). 

3  Graspthe old seal with a pair of pliers and pull itout (see illustration). 
Cut the seal with a knife or pair of scissors and remove it from the vehicle. 
4  Cutthe new seal in one place, lubricate its inner circumference with 
grease and position itin the steering knuckle, with the cut portion at the top 





to the inside surface, and install it 
with the cut portion on top 






27.5 Apply a bead of 
steering knuckle, inside of the bolt holes 






27.3 Pull the old seal out with a pair of needle-nose pliers 








(see illustration). 

5 Apply a bead of RTV sealant to the retainer mating surface on the 
steering knuckle (see illustration). 

6 Install the seal retainers upto the steering knuckle (see illustration). 
Align the holes and install the bolts. Install one half loosely before tighten- 
ing both of them to the torque listed in this Chapter's Specifications. 





28 Spark plug replacement 





Refer to illustrations 28.2, 28.5a, 28.5b, 28.6 and 28.10 
1 Replace the spark plugs with new ones atthe intervals recommended . 
in the Routine maintenance schedule. 

2  Inmostcases,thetools necessary for spark plug replacement include 
a spark plug socket which fits onto a ratchet (spark plug sockets are 
padded inside to prevent damage to the porcelain insulators on the new 
plugs), various extensions and a gap gauge to check and adjust the gaps 
on the new plugs (see illustration). A special plug wire removal tool is 
available for separating the wire boots from the spark plugs, but it isn't ab- 
solutely necessary. A torque wrench should be used to tighten the new 


plugs. 


iS : END — 
27.6 Apply some sealant to the ends of 
the seal retainers when installing them 








RTV sealant to the 
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28. 2 Tools mund for А дема oni plugs 


Spark plug socket — This will have special padding inside 

to protect the spark plug's porcelain insulator 

2 Torque wrench — Although not mandatory, using this tool is 

the best way to ensure the plugs are tightened properly 

Ratchet — Standard hand tool to fit the spark plug socket 

Extension — Depending on model and accessories, you may 

need special extensions and universal joints to reach one or 

more of the plugs 

5 Spark plug gap gauge — This gauge for checking the gap 
comes in a variety of styles. Make sure the gap for your 
engine is included. 
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28.6 When removing the spark plug wires, pull only on the boot 
and use a twisting/pulling motion 





3 Thebest approach when replacing the spark plugs is to purchase the 
New ones in advance, adjust them to the proper gap and replace them one 
ata time. When buying the new spark plugs, be sure to obtain the correct 
plug type for your particular engine. This information can be found on the 
Emission Control Information label located under the hood and in the fac- 
loryowner's manual. If differences exist between the plug specified on the 
emissions label and in the owner's manual, assume the emissions label is 
Correct. 

4 Allowthe engine to cool completely before attempting to remove any 
of the plugs. While you're waiting for the engine to cool, check the new 
plugs for defects and adjust the gaps. 

5 The gapis checked by inserting the proper thickness gauge between 
the electrodes at the tip of the plug (see illustration). The gap between 
the electrodes should be the same as the one specified on the Emissions 
Control Information label. The wire should just slide between the elec- 
trodes with a slight amount of drag. If the gap is incorrect, use the adjuster 
onthe gauge body to bend the curved side electrode slightly until the prop- 
er gap is obtained (see illustration). If the side electrode is not exactly 
over the center electrode, bend it with the adjuster until it is. Check for 








28.5a Spark plug manufacturers recommend using a wire-type 
gauge when checking the gap - if the wire does not slide between 
. theelectrodes with a slight drag, adjustment is required 
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28.5b To o vhi the gap, bend the side electrode Only, as 
indicated by the arrows, and be very careful not to crack or chip 
the porcelain insulator surrounding the center electrode 


cracks in the porcelain insulator (if any are found, the plug shouldn't be 
used). 

6  Withtheengine cool, remove the spark plug wire from one spark plug. 
Pull only on the boot at the end of the wire — don't pull on the wire. A plug 
wire removal tool should be used if available (see illustration). 

7  Ifcompressedairis available, use it to blow any dirt or foreign material 
away from the spark plug hole. A common bicycle pump will also work. The 
idea here is to eliminate the possibility of debris falling into the cylinder as 
the spark plug is removed. 

8  Placethe spark plug socket over the plug and remove it from the en- 
gine by turning it in a counterclockwise direction. 

9 Compare the spark plug to those shown in the photos on page 57 to 
get an indication of the general running condition of the engine. 
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28.10 Alength of 3/16-inch ID rubber hose will save time and 
prevent damaged threads when installing the spark plugs 
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10 Threadoneofthe new plugs into the hole until you can no longer turn it 
with your fingers, then tighten it with a torque wrench (if available) or the 
ratchet. It mightbe a good idea to slip a short length of rubber hose over the 
end of the plug to use as a tool to thread itinto place (see illustration). The 
hose will grip the plug well enough to turn it, but will start to slip if the plug 
begins to cross-thread in the hole —this will prevent damaged threads and 
the accompanying repair costs. 

11 Before pushing the spark plug wire onto the end of the plug, inspect it 
following the procedures outlined in Section 29. 

12 Attachthe plug wire to the new spark plug, again using a twisting mo- 
tion on the boot until it's seated on the spark plug. 

13 Repeatthe procedure for the remaining spark plugs, replacing them 
one at a time to prevent mixing up the spark plug wires. 





29 Spark plug wire check and replacement 





1 The spark plug wires should be checked at the recommended inter- 
vals and whenever new spark plugs are installed in the engine. 

2  Thewires should be inspected one at a time to prevent mixing up the 
order, which is essential for proper engine operation. 

3  Disconnectthe plug wire from one spark plug. To do this, grab the rub- 
ber boot, twist slightly and pull the wire free. Do not pull on the wire itself, 
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30.4 The ignition rotor should be checked for wear and 
corrosion as indicated here (if in doubt about its condition, buy a 
new one) 






30.2 Release the two spring clips then remove the distributor 
cap - the distributor cap will only fit on the distributor body one 
way, so make sure the new cap is in the same position as the old 
one when transferring the wires 


only on the rubber boot (see illustration 28.6). 

4  Checkinside the boot for corrosion, which will look like a white crusty 
powder, Push the wire and boot back onto the end of the spark plug. It 
should be a tight fit on the plug. If it isn't, remove the wire and use a pair of 
pliers to carefully crimp the metal connector inside the boot until it fits se- 
curely on the end of the spark plug. 

5 Using a clean rag, wipe the entire length of the wire to remove any 
built-up dirt and grease. Once the wire is clean, check for holes, burned 
areas, cracks and other damage. Don't bend the wire excessively or the 
conductor inside might break. 

6  Disconnect the wire from the distributor cap. Again, pull only on the 
rubber boot. Check for corrosion and a tight fit in the same manner as the 
spark plug end. Reattach the wire to the distributor cap. 

7  Checkthe remaining spark plug wires one at atime, making sure they 
are securely fastened at the distributor and the spark plug when the check 
is complete. 

8 Ifnewsparkplug wires are required, purchase a new set for your spe- 
cific engine model. Wire sets are available pre-cut, with the rubber boots 
already installed. Remove and replace the wires one at a time to avoid 
mix-ups in the firing order. The wire routing is extremely important, so be 
sure to note exactly how each wire is situated before removing it. 





30 Distributor cap and rotor check and replacement 





Refer to illustrations 30.2, 30.4 and 30. 7 


Note: It's common practice to install a new distributor cap and rotor when- 
ever new spark plug wires are installed. 


1 Although the breakerless distributor used on these vehicles requires 
much less maintenance than a conventional distributor, periodic inspec- 
tions should be performed at the intervals specified in the routine mainte- 
nance schedule and whenever any work is performed on the distributor. 
2  Disconnectthe ignition coil wire from the coil, then unsnap the spring 
clips or loosen the screws that hold the cap to the distributor body (see 
illustration). Detach the distributor cap and wires. 

3 Place the cap, with the spark plug and coil wires still attached, out of 
the way. Use a length of wire or rope to secure it, if necessary. 

4  Therotor is now visible on the end of the distributor shaft. Check it 
carefully for cracks and carbon tracks. Make sure the center terminal 
spring tension is adequate and look for corrosion and wear on the rotor tip 
(see illustration). If in doubt about its condition, replace it with a new one. 
5  Ifreplacementis required, detach the rotor from the shaft and install a 


new one. 








NORMAL 


Common spark plug conditions 





Symptoms: Brown to grayish-tan color and slight 
electrode wear. Correct heat range for engine and 


operating conditions. 
Recommendation: 


When new spark plugs are 


installed, replace with plugs of the same heat range. 





WORN 

Symptoms:  Hounded electrodes 
with a small amount of deposits on 
the firing end. Normal color. Causes 
hard starting in damp or cold 
weather and poor fuel economy. 
Recommendation: Plugs have 
been left in the engine too long. 
Heplace with new plugs of the 
same heat range. Follow the rec- 
ommended maintenance schedule. 


CARBON DEPOSITS 
Symptoms: Dry sooty deposits 
indicate a rich mixture or weak igni- 
tion. Causes misfiring, hard starting 
and hesitation. 

Recommendation: Make sure the 
plug has the correct heat range. 
Check for a clogged air filter or 
problem in the fuel system or 
engine management system. Also 
check for ignition system problems. 


ASH DEPOSITS 

Symptoms: Light brown deposits 
encrusted on the side or center 
electrodes or both. Derived from oil 
and/or fuel additives. Excessive 
amounts may mask the spark, 
causing misfiring and hesitation 
during acceleration. 
Recommendation: lf excessive 
deposits accumulate over a short 
time or low mileage, install new 
valve guide seals to prevent seep- 
age of oil into the combustion 
chambers. Also try changing gaso- 
line brands. 


OIL DEPOSITS 

Symptoms: Oily coating caused 
by poor oil control. Oil is leaking 
past worn valve guides or piston 
rings into the combustion chamber. 
Causes hard starting, misfiring and 
hesitation. 

Recommendation: Correct the 
mechanical condition with neces- 
sary repairs and install new plugs. 


GAP BRIDGING 

Symptoms: Combustion deposits 
lodge between the electrodes. 
Heavy deposits accumulate and 
bridge the electrode gap. The plug 
ceases to fire, resulting in à dead 
cylinder. 

Recommendation: Locate the 
faulty plug and remove the deposits 
from between the electrodes. 





TOO HOT 

Symptoms: Blistered, white insu- 
lator, eroded electrode апа 
absence of deposits. Results in 
shortened plug life. 
Recommendation: Check for the 
correct plug heat range, over. 
advanced ignition timing, lean fuel 
mixture, intake manifold vacuum 
leaks, sticking valves and insuffi- 
cient engine cooling. 


PREIGNITION 

Symptoms: Melted electrodes. 
Insulators are white, but may be 
dirty due to misfiring or flying 
debris in the combustion chamber. 
Can lead to engine damage. 
Recommendation: Check for the 
correct plug heat range, over- 
advanced ignition timing, lean fuel 
mixture, insufficient engine cooling 
and lack of lubrication. 


HIGH SPEED GLAZING 
Symptoms: Insulator has yellow- 
ish, glazed appearance. Indicates 
that combustion chamber temper- 
atures have risen suddenly during 
hard acceleration. Normal deposits 
melt to form a conductive coating. 
Causes misfiring at high speeds. 
Recommendation: Install new 
plugs. Consider using a colder plug 
if driving habits warrant. 


DETONATION 


Symptoms: Insulators may be 
cracked or chipped. Improper gap 
setting techniques can also result 
in a fractured insulator tip. Can lead 
to piston damage. 
Recommendation: Make sure the 
fuel anti-knock values meet engine 
requirements. Use care when set- 
ting the gaps on new plugs. Avoid 
lugging the engine. 


MECHANICAL DAMAGE 
Symptoms: May be caused by a 
foreign object in the combustion 
chamber or the piston striking an 
incorrect reach (too long) plug. 
Causes a dead cylinder and could 
result in piston damage. 
Recommendation: Repair the 
mechanical damage. Hemove the 
foreign object from the engine 
and/or install the correct reach 
plug. 
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CARBON TRACK 


30.7 Shown here are some of the common defects to look for 
when inspecting the distributor cap (if in doubt about its 
condition, install a new one) 





31.3c On Sidekick/Tracker models, the air filter housing 
is located in the engine compartment on the driver's 
side inner fender wall — remove the screws (arrows) 
and lift the cover up 
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31.3a Disengage the clips on the air cleaner housing, remove 
the nut securing the air intake case to the carburetor, . . . 


31.3b ... then lift the assembly up to gain access to the air 
filter (Samurai) 


6  Whilethe distributor capis off, checkthe air gap as described in Chap- 
ter 5. 

7  Checkthedistributorcap for carbon tracks, cracks and other damage. 
Closely examine the terminals on the inside of the cap for excessive corro- 
sion and damage (see illustration). Slight deposits are normal. Again, if 
in doubt about the condition of the cap, replace it with a new one. 

8 When replacing the cap, simply transfer the spark plug and coil wires, 
one at atime, from the old cap to the new cap. Be very careful not to mix up 
the wires! 

9  Reattachthe cap to the distributor, then tighten the screws or reposi- 
tion the spring clips to hold it in place. 





31 Air filter replacement 





Refer to illustrations 31.3a, 31.3b and 31.3c 
1 Atthe specified intervals, the air filter should be replaced with а new 
one. A thorough program of preventative maintenance would also call for 
the filter to be inspected periodically between changes, especially if the 
vehicle is often driven in dusty conditions. 

2  Theairfilterislocatedinside the air cleaner housing which is mounted 
on the inner fender panel on the passenger side (Samurai) or on the driv- 
er's side (Sidekick/Tracker). 

3 Release the clips or remove the screws securing the top plate to the 
air cleaner body. On Samurai models, remove the air intake case-to- 
carburetor nut. Disconnect any electrical connections or vacuum lines and 
carefully mark them for reinstallation purposes (see illustrations). Lift the 
air filter out of the housing. If it's covered with dirt, it should be replaced. 
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33.8 Set the idle to the speed listed on the Vehicle Emission 
Control Information label under the hood - turning the adjustment 
screw clockwise will cause the idle speed to increase, turning it 

counterclockwise will cause it to decrease 


4 Wipe the inside of the air cleaner housing with a clean rag. 

5 Place the old filter (if in good condition) or the new filter in the air clean- 
ar housing. 

6 Reinstall the top plate and any hoses which were disconnected. Se- 
cure the clips or tighten the screws. 





32 Thermostatically Controlled Air Cleaner (TCAC) check 





The Thermostatically Controlled Air Cleaner and related components 
аге covered in detail in Chapter 6. 





33 Idle speed check and adjustment 





Refer to illustration 33.8 

| Engineidle speedis the speed at which the engine operates when no 
Ihrottle pedal pressure is applied. The idle speed is critical to the perform- 
ance of the engine itself, as well as many engine sub-systems. 

2 Ahand-held tachometer must be used when adjusting idle speed to 
get an accurate reading. The exact hook-up for these meters varies with 
the manufacturer, so follow the particular directions included. 

3 Setthe parking brake and block the wheels. Be sure the transmission 
isin Neutral (manual transmission) or Park (automatic transmission). 

4 Turn off the air conditioner (if equipped), the headlights and any other 
accessories during this procedure. 

5 Start the engine and allow it to reach normal operating temperature. 
6 Openthe hood andrun the engine at about 2000 rpm for approximate- 
ly three minutes, then allow it to idle again for about one minute. 

7 Check the engine idle speed with the tachometer and compare it to 
Ihe VECI label on the hood. 

8 Ifthe idle speed is not correct, turn the idle speed adjusting screw 
(clockwise for faster, counterclockwise for slower) until the idle speed is 
correct (see illustration). 





34 Cooling system servicing (draining, flushing and refilling) 





See illustration 34.4 
Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Rinse off spills immediately with plenty of- 
Water. NEVER leave antifreeze lying around in an open container or in à 
puddle in the driveway or on the garage floor. Children and pets are attrac- 








34.4 Open the drain fitting (arrow) but be careful not to 
completely remove it 


ted by it's sweet smell. Antifreeze is fatal if ingested. Consult local authori- 
ties regarding proper disposal procedures for antifreeze before draining 
the cooling system. In many areas, reclamation centers have been estab- 
lished to collect used oil and coolant mixtures. 


1  Periodically, the cooling system should be drained, flushed and re- 
filled to replenish the antifreeze mixture and prevent formation of rust and 
corrosion, which can impair the performance of the cooling system and 
cause engine damage. When the cooling system is serviced, all hoses 
and the radiator cap should be checked and replaced if necessary. 

2 Apply the parking brake and block the wheels. If the vehicle has just 
been driven, wait several hours to allow the engine to cool down before 
beginning this procedure. 

3 Опсе the engine is completely cool, remove the radiator cap. 

4  Movealarge container under the radiator drain to catch the coolant. 
Openthe drain fitting (see illustration) (a pair of pliers may be required to 
turn it). Be careful not to remove the fitting completely. 

5 After the coolant stops flowing out of the radiator, move the container 
under the engine block drain plug (if so equipped). Remove the plug and 
allow the coolant in the block to drain. 

6 While the coolant is draining, check the condition of the radiator 
hoses, heater hoses and clamps (refer to Section 9 if necessary). 

7 Replace any damaged clamps or hoses. 

B  Oncethe system is completely drained, flush the radiator with fresh 
water from a garden hose until it runs clear atthe drain. The flushing action 
of the water will remove sediments from the radiator but will not remove 
rust and scale from the engine and cooling tube surfaces. 

9 These deposits can be removed with a chemical cleaner. Follow the 
procedure outlined in the manutacturer's instructions. If the radiator is se- 
verely corroded, damaged or leaking, it should be removed (see Chapter 
3) and taken to a radiator repair shop. 

10 Remove the overflow hose from the coolant recovery reservoir. Drain 
the reservoir and flush it with clean water, then reconnect the hose. 

11 Close and tighten the radiator drain. Install and tighten the block drain 
plug. 

12 Place the heater temperature control in the maximum heat position. 
13 Slowly add new coolant (a 50/50 mixture of water and antifreeze) to 
the radiator until it's full. Add coolant to the reservoir up to the lower mark. 
14 Leavethe radiator cap off and run the engine in a well-ventilated area 
until the thermostat opens (coolant will begin flowing through the radiator 
and the upper radiator hose will become hot). 

15 Turn the engine off and let it cool. Add more coolant mixture to bring 
the level back up to the lip on the radiator filler neck. 

16 Squeeze the upper radiator hose to expel air, then add more coolant 
mixture if necessary. Replace the radiator cap. 

17 Start the engine, allow it to reach normal operating temperature and 
check for leaks. 
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35 Exhaust system check 





1 With the engine cold (at least three hours after the vehicle has been 
driven}, check the complete exhaust system from the manifold to the end 
of the tailpipe. Be careful around the catalytic converter, which may be hot 
even after three hours. The inspection should be done with the vehicle on 
a hoist ta permit unrestricted access. If a hoist isn't available, raise the ve- 
hicle and support it securely on jackstands. 

2 Check the exhaust pipes and connections for signs of leakage and/or 
corrosion indicating a potential failure. Make sure that all brackets and 
hangers are in good condition and tight. 

3 Inspect the underside of the body for holes, corrosion, open seams, 
etc. which may allow exhaust gases to enter the passenger companment. 
Seal all body openings with silicone or body putty. 

4  Hattles and other noises can often be traced to the exhaust system, 
especially the hangers, mounts and heat shields. Try to move the pipes, 
mufflers and catalytic converter. If the componerils can come in contact 
with the body or suspension parts, secure the exhaust system with new 
brackets and hangers. 





36 Automatic transmission fluid and filter change 





Helfer to illustration 36.8 


1 At the specified time intervals, the transmission fluid should бе 
drained and replaced. Since the fluid will remain hot long after driving, per- 
farm this procedure only after the engine has cooled down completely. 
2 Before beginning work, purchase the specified transmission fluid 
(see Recommended lubricants and fluids at the tront of this Chapter) and a 
new titer. 

3 Other tools necessary for this job include jackstands to support the 
vehicle in a raised position, a drain pan capable of holding at least eight 
pints, newspapers and clean rags. 

4 Raise the vchiclo and support it securely on Jackstands. 

5  [oprovide adequate clearance, unbolrthe universal joint flange of tne 
lower driveshaft and pull it aside to the right 

B With a drain pan in place, remove the pan front and side mounting 
bolts. 

7 Loosen the rear bolts approximately four lurns. 

8 Carefully pry the transmission pan loose with a screwdriver, allowing 
the fluid to drain (see ilustralion). 

9 Removethe remaining bolts, pan and gasket. Caretully cleanthe gas- 
ket surface of the transmission tû remove all traces of the old gasket and 
sealant. 

10 Drain the fluid from the transmission pan, clean it with solvent and dry 
it with compressed air. 
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36.8 Carefully pry the transmission pan loose with a 
screwdriver, allowing the fluid to drain 


Tune-up and routine maintenance 


11 Remove the filter fram the mount inside the transmission. 

12 Install a new filter and O-ring. 

13 Make sure the gasket surface on the transmission pan is clean, then 
install a new gasket. Put the pan in place against the transmission and, 
working around the pan, tighten each bolt a little at a time until the torque 
figure listed in this Chapter's Specifications is reached. 

14 Install the universal joint flange. 

15 Lower the vehicle and add the specified amount of automatic trans- 
mission fluid through the filler tube (see Section 6j. 

16 With the transmission in Park and the parking brake set, run the en- 
nine at a fast idle, but don t race it. 

17 Move the gear selector through each range and back to Park. Check 
the fluid level. 

18 Check under the vehicle for leaks during the first few trips. 

19 Finalize your automatic transmission fluid level check by driving the 
vehicle to reach normal operating temperature and then filling to the FULL 
HOT mark on the dipstick (see Section 6). 





37 Manual transmission lubricant change 





1 Drive the vehicle for a few miles to thoroughly warm up the transmis- 
sion oil. 

2 Raise the vehicle and support it securely on jackstands. 

3 Moveadrainpan, rags. newspapers and a wrench under the vehicie. 
With the drain pan and newspapers in positian under the transmission, 
use the wrench lo loosen the drain plug located in the bottom of the trans- 
mission case (see illustrations 19.14 and 19.16). 

4 Once loosened, carefully unscrew it with your fingers until you can re- 
томе it from the transmission. Allow all of the oll to drain into the pan. IT the 
plug is too hot to touch, use the wrench to remove it. 

^ = Ifthe transmission is equipped with a magnetic drain plug, see if there 
are bits of metal clinging ta it. If there arc, it's a sign of excessive interna 
wear, indicating that the transmission should be carefully inspected in the 
near future. If the transmission isn't equipped with à magnetic drain plug. 
allow the oilin the pan to cool, then feel with your hands along the botiom of 
the drain pan for debris. 

6 Cleanthe drain plug, then reinstall itin the transmission and tighten it 
to the torque listed in this Chapters Specifications. 

f Remove the transmission oil check ‘Till plug (see Section 19). Using a 
hand pump or syringe. fili the transmission with the correct amount and 
grade of oll (see the Specifications), until the level is just al the bottom of 
the plug hole. 

я Reinstall the спе plug and tighten it securely. 





38 Transfer case lubricant change 





1 Drive the vehicle for atleast 15 minutes in AWD to warm up the oil in 
Ihe casa. 

2 Raise the vehicle and support it securely on jackstands. Remove the 
rock guard. 

3 Move a drain pan, rags, newspapers and a wrench under the vehicle. 
4 Remove the check fill plug (see illustrations 20.1a and 20.1bj. 

5 Remove the drain plug from the lower part of the case and allow ће 
old oil to drain completely. 

6 Carefully clean and install the drain plug after the case is completely 
drained. Tighten the plug securely. 

7 Fill the case with the specified lubricant until it's level with the lower 
edge of the filler hole. 

A Install the check/fiil plug and tighten it securely. 

39 Lower the vehicle. 

10 Check carefully for leaks around the drain plug after the first few miles 
of driving. 
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39 Differential lubricant change 





Note: The following procedure can be used for both differentials. 


1 Drive the vehicle for several miles to warm up the differential oil, then 

raise the vehicle and support it securely on jackstands. 

2  Moveadrain pan, rags, newspapers and a wrench under the vehicle. 

3 With the drain pan under the differential, use the wrench to loosen the 

ig plug. It's the lower of the two plugs (see illustrations 21.2a and 
2b). 

4 Once loosened, carefully unscrew the plug with your fingers until you 

сап remove it from the case. 

5 Allow all of the oil to drain into the pan, then replace the drain plug and 

tighten it to the torque listed in this Chapter's Specifications. 

6 Feel with your hands along the bottom of the drain pan for any metal 

bits that may have come out with the oil. If there are any, it's a sign of ex- 

cessive wear, indicating that the internal components should be carefully 

inspected in the near future. 

7 Remove the differential check/fill plug located above the drain plug. 

Using a hand pump, syringe or funnel, fill the differential with the correct 

amount and grade of oil (see this Chapter's Specifications) until the level ig 

just at the bottom of the plug hole. 

8 Reinstall the plug and tighten it securely. 

9 Lower the vehicle. Check for leaks at the drain plug after the first few 

miles of driving. 





40 Fuel filter replacement 





Refer to illustrations 40.2 and 40.7 


Warning: Gasoline is extremely flammable, so extra safety precautions 
must be observed when working on the fuel system. DO NOT smoke or 
allow open flames or bare light bulbs near the vehicle. Also, don't perform 
luelsystem maintenance procedures in a garage where a natural gas type 
appliance, such as a water heater or clothes dryer, is present. 


| This job should be done with the engine cold (after sitting at least three 
hours). Place a metal container, rags or newspapers under the filter to 
tatch spilled fuel. Warning: Before attempting to remove the fuel filter, 
disconnect the negative cable from the battery and position it out of the 
Way so it can't accidentally contact the battery post. 


axle (Samurai) 





40.7 Sidekick/Tracker fuel filter location 


Fuel filter outlet 


Carburetor equipped models 

2 The fuel filter is located under the vehicle near the rear differential 
(see illustration). 

3 То replace the filter, loosen the clamps and slide them down the 
hoses, past the fittings on the filter. 

4 Carefully twist and pull on the hoses to separate them from the filter. If 
the hoses are in bad shape, now would be a good time to replace them with 
new ones. 

5 Pull the filter out of the clip and install the new one, then hook up the 
hoses and tighten the clamps securely. Start the engine and check care- 
fully for leaks at the filter hose connections. 


Fuel injected models 


6  Depressurize the fuel system (see Chapter 4). 

7 The fuel filter can be found in the fuel feed line attached to the chassis 
frame above the upper right hand side of the rear differential (see illustra- 
tion). To replace the filter, loosen the flange fittings (use two wrenches). 
Replace the old seals. 

8 Note how the filter is installed (which end is facing up) so the new filter 
doesn't get installed backwards. If the hoses are in bad shape, now would 
be a good time to replace them with new ones. 

9 Remove the filter. 

10 Install the new filter in the clamp and tighten the bolts. Make sure the 
filter is properly oriented — fuel filters usually have an arrow on the canister 
that indicates the direction of fuel flow. 

11 Connect the hoses to the new filter and tighten the fittings securely. 
12 Start the engine and check carefully for leaks at the filter hose con- 
nections. 


41 Exhaust Gas Recirculation (EGR) system check 








Refer to illustration 41.2 


1 The EGR valve is usually located on the intake manifold, adjacent to 
the carburetor or TBI unit. Most of the time when a problem develops in this 
emissions system, it's due to a stuck or corroded EGR valve. 

2 With the engine cold to prevent burns, push on the EGR valve dia- 
phragm. Using moderate pressure, you should be able to press the dia- 
phragm in-and-out within the housing (see illustration). 

3 If the diaphragm doesn't move or moves only with much effort, re- 
place the EGR valve with a new one. If in doubt about the condition of the 
valve, compare the free movement of your EGR valve with a new valve. 
4  Referto Chapter 6 for more information on the EGR system. 





(arrow) with a finger — it Should move 


1 Fuel filter assembly = шг е — 
2 Fuel filter inlet 41.2 To check the EGR valve, reach 

le vehicle on the frame, near the rear 3  Fueltank under it and push on the diaphragm 
4 
9 





Chassis frame (passenger side) 


smoothly within the housing 
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42.1 Locate the positive crankcase ventilation valve (PCV valve) 
on the intake manifold (arrow) 


42 Positive Crankcase Ventilation (PCV) valve check 
and replacement 


Refer to illustration 42. 1 

1 The PCV valve threads into the intake manifold and is connected by a 
rubber hose to the camshaft cover (see illustration). 

2 When purchasing a replacement PCV valve, make sure it's the cor- 
rect one for your vehicle. 

3  Loosenthe clamp securing the hose to the PCV valve and disconnect 
the hose from the valve. 

4  Unscrew the valve from the intake manifold. 

5 Compare the old valve with the new one to make sure they're the 
same. 

6 Screw the new valve into the manifold and connect the hose to it. 

7 More information on the PCV system can be found in Chapter 6. 


43 Fuel tank cap gasket replacement 


1 Obtain a new gasket. 

2 Remove the tank cap and carefully pry the old gasket out of the re- 
cess. Be very careful not to damage the sealing surface inside the cap. 
3 Work the new gasket into the cap recess. 

4  Installthe cap, then remove it and make sure the gasket seals all the 
way around. 


44 Brake fluid replacement 


1 Because brake fluid absorbs moisture which could ultimately cause 
corrosion of the brake components, and air which could make the braking 
system less effective, the fluid should be replaced at the specified inter- 
vals. This job can be accomplished for a nominal fee by a properly 
equipped brake shop using a pressure bleeder. The task can also be done 
by the home mechanic with the help of an assistant. To bleed the air and 
old fluid and replace it with fresh fluid from sealed containers, refer to the 
brake bleeding procedure in Chapter 9. 

2 Ifthere is any possibility that incorrect fluid has been used in the sys- 
tem, drain all the fluid and flush the system with brake cleaner. Replace all 
piston seals and cups, as they will be affected and could possibly fail under 
pressure. 
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45.2 The charcoal canister functions as a holding tank for fuel 
vapors — inspect it periodically as indicated in the maintenance 
schedule (Samurai shown) 





45 Evaporative emissions control system check and 
canister replacement 





Hefer to illustration 45.2 

1  Thefunction of the evaporative emissions control system is to draw 
fuel vapors from the gas tank and fuel system, store them in a charcoal 
canister and route them to the intake manifold during normal engine oper- 
ation. 

2  Themost common symptom of a fault in the evaporative emissions 
system is a strong fuel odor in the engine compartment. If a fuel odor is 
detected, inspect the charcoal canister and all hoses for damage and de- 
terioration (see illustration). 

3  Atthespecified intervals, the charcoal canister must be replaced with 
anew one. Label the hoses and fittings, disconnect the hoses, unbolt the 
bracket from the firewall and lift the canister from the engine compartment. 
Installation is the reverse of removal. 

4  Theevaporative emissions control system is explained in more detail 
in Chapter 6. 





46 Ignition timing check and adjustment 





Refer to illustrations 46.1 and 46.3 

Note: /f the information in this Section differs from the Vehicle Emission 
Control Information label in the engine compartment of the vehicle, the la- 
bel should be considered correct. 

1 Some special tools are required for this procedure (see illustration). 
The engine must be at normal operating temperature and the air condition- 
er must be Off. 

2 Apply the parking brake and block the wheels to prevent movement of 
the vehicle. The transmission must be in Park (automatic) or Neutral 
(manual). 

3  Locatethe timing marks at the front of the engine (they should be vis- 
ible from above after the hood is opened) (see illustration), The crank- 
shaft pulley has a notch in it and a plate with raised numbers is attached to 
the timing cover. Clean the plate with solvent so the numbers are visible. 
4  Usechalk or white paint to mark the notch in the pulley. 

5 Highlight the point on the timing plate that corresponds to the ignition 
timing specification on the Vehicle Emission Control Information label. 
6  Hookupthe timing light by following the manufacturer's instructions 
(an inductive pick-up timing light is preferred). Generally, the power leads 
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46.1 Tools needed to check and adjust the ignition timing 


1 Vacuum plugs — Vacuum hoses will, in most cases, have 
to be disconnected and plugged. Molded plugs in various 
shapes and sizes are available for this. 

2 Inductive pick-up timing light — Flashes a bright 
concentrated beam of light when the number one spark 
plug fires. Connect the leads according to the instructions 
supplied with the light. 

J Distributor wrench — On some models, the hold-down 
bolt for the distributor is difficult to reach and turn with 
conventional wrenches or sockets. A special wrench like 
this must be used. 


aré attached to the battery terminals and the pick-up lead is attached to the 
number one spark plug wire. The number one spark plug is the one closest 
tothe drivebelt end of the engine. Caution: /f an inductive pick-up timing 
light isn't available, don't puncture the spark plug wire to attach the timing 
light pick-up lead. Instead, use an adapter between the spark plug and 
plug wire. If the insulation on the plug wire is damaged, the secondary volt- 
age will jump to ground at the damaged point and the engine will misfire. 
7 Make sure the timing light wires are routed away from the drivebelts 
and fan, then start the engine. 

8 Allow the idle speed to stabilize, then point the flashing timing light at 
the timing marks — be very careful of moving engine components! 

9 The mark on the pulley will appear stationary. If it's aligned with the 
specified point on the timing plate, the ignition timing is correct. 

10 Ifthe marks aren't aligned, adjustment is required. Loosen the distrib- 
k mounting nut and turn the distributor very slowly until the marks are 
aligned. 

11 Tighten the nut and recheck the timing. 

12 Turn off the engine and remove the timing light (and adapter, if used). 





47 Carburetor/throttle body mounting nut torque check 





1 Thecarburetor or TBI unit is attached to the top of the intake manifold 
by several bolts or nuts. The fasteners can sometimes work loose from 
Vibration and temperature changes during normal engine operation and 
cause a vacuum leak. 

2 Ifyou suspect that a vacuum leak exists at the bottom of the carbure- 
loror throttle body, obtain a two-foot length of fuel line hose. Start the en- 








46.3 The ignition timing marks are located at the front of 
the engine 


gine and place one end of the hose next to your ear as you probe around 
the base with the other end. You'll hear a hissing sound if a leak exists (be 
careful of hot or moving engine components). 

3 Remove the air cleaner assembly, tagging each hose that's discon- 
nected with a piece of numbered tape to make reassembly easier. 

4 Locate the mounting nuts or bolts at the base of the carburetor or 
throttle body. Decide what special tools or adapters will be necessary, if 
any, to tighten the fasteners. 

5  Tightenthenuts or bolts to the torque listed in this Chapter's specifica- 
tions. Don't overtighten them, as the threads could strip. 





48 Oxygen sensor replacement 


Refer to illustration 48.2 


1 The oxygen (exhaust gas) sensor, used on all 1986 and later models, 
should be replaced at the intervals specified in the Maintenance schedule 
at the beginning of this Chapter. 

2  Thesensor is threaded into the exhaust manifold and can be identi- 
fied by the wires attached to it (see illustration). Replacement consists of 
disconnecting the wire harness and unthreading the sensor from the man- 
ifold. Before installing it in the manifold, coat the threads with an anti-seize 
compound. Tighten the sensor to the torque listed in this Chapter's Speci- 
fications, then reconnect the wire harness. A special oxygen sensor sock- 
et, which can be purchased at most auto parts stores, should be used. 





48.2 To remove the oxygen sensor, disconnect the wire and 
unscrew the sensor from the exhaust manifold 
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1 General information 





This Part of Chapter 2 is devoted to in-vehicla repair procedures for 
ће engine. All information concerning engine removal and installation 
and engine hlack and cylinder haad overhaul can ba found in Part B of this 
Chapter. 

Models through 1991 are equipped with an 8-valve engine {two valves 
per cylinder}, Some 1992 and later models are equipped with a 16-valve 
engine (four valves per cylinder). Other than the valve components, the 
two engines are very similar. 

The following repair procedures are based on the assumption that the 
engine is installed in the vehicle. If the engine has been removed from the 
vehicla and mounted on a stand, many of the steps outlined in this Part 
of Chapter 2 will not apply. 

The Specifications Included In tnis Part of Chapter 2 apply only to the 
procedures contained in this Part. Part B of Chapter 2 contains the Speci- 
cations necessary fur cylinder head and engine block rebuilding. 





čt Repair operations possible with the engine in the vehicle 





Many major repair operations can be accomptished without removing 
hê engine from the vehicle. 

Clean the engine compartment and the exterior of the engine with 
some type of degreaser before any workis done. It will make the job easier 
and help keep dirt out of the internal areas of the angina. 

Depending on the components involved, it may be helpful to remove 
tha hood to improve access to the engines as repairs are performed (see 
Chapter 11, if necessary). Cover the fendors to prevont damage to the 
paint. Special pads are available, butan old bedspread or blanket will also 
work 


Il vacuum, exhaust, cil or coolant leaks develop, Indicating a need for 
gasket or seal replacement, the repairs can generally be made with the 
engine in the vehicle. The intake and exhaust manifold gaskets, ofl pan 
gasket, crankshaft oil seals and cylinder head gasket are all accessible 
with the engine in place. 

Exterior engine components, such as the intake and exhaust man- 
mids, the oil pan (and the oil pump), the water pump, the slarter motor, 
ihe alternator, the distributor and the fuel system components can be re- 
moved for repair with the engine in piace. 

inca the cylinder head can be removed without pulling the engine, 
valve component servicing can also be accomplished with the engine in 
tà vehicle. Replacement of the camshaft, timing belt and sprockets is 
also possible with the engine in the vehicle. 


Cylinder location and distributor rotation 


In extrama cases caused by a lack of necessary aquipmant, repair ог 
replacement of piston rings, pistons, connecting rods and rod bearings Is 
possible with the engine in the vehicle. However, this practice is not rec- 
ommended because of the cleaning and preparation work that must be 
done to the romponants involved. 


3 Top Dead Center (ТОС) for number one piston – locating 


Refer io luisirations 3.6, 3.8 and 3.9 
Note: I ^o following procedure is based on the assumption that the spark 
рша wires and disiributor are correctly installed. If you ara trying to locate 
TOC to install the distributor correctly, piston position must be determined 
by feeling for compression af the HINDE ong spark plug hole, then aligrr- 
ing fhe ignition timing marks as described in Step В. 
1 тор Dead Center (TDC) is the highest point in the cylinder that each 
piston reaches as it travels up-and-down when the crankshaft turns. Each 
piston reaches TDC on the compression stroke and again on the exhaust 
stroke, but ТОС generally refers to piston position on the compression 
stroke. 
2 — Positioning the piston(s} at TDC is an essential part of many proce- 
dures such às rocker arm removal, camshaft and timing Delt/sprocket re- 
moval and distributor removal. 
3 Before beginning this procedure, be sure to place the transmission in 
Neutral and apply the parking brake or block the rear wheels. Also, dis- 
able the ignition system by detaching the coil wire from the center terminal 
of the distributor cap and grounding it on the block with a jumper wire, Re- 
move the spark plugs {see Chapter 1). 
4  Inorderto bring any piston to TDC, the crankshaft must be turned us- 
ing ene of the methods outlined below. When looking at the front of the 
engine, normal crankshaft rotation is clockwise. 
а) The prefarred mathod is to turn the crankshaft with a socket and 
ratchet attached to the bolt threaded Into the front of the crankshaft. 
b) A remote starter switch, which may save some time, can also be 
used. Follow the instructions included with tha switch. Once the 
piston is close to ТОС, use a socket and ratchet as described in tha 
previous paragraph. 
с} Ifanassistantis available to turn the ignition switch to the Start pa- 
sition in short bursts, you car get the piston close to ТОС without 
a remote starter switch. Make sure your assistant is out of the ve- 
hicle, away from Ine ignition switch, then use а socket and ratchet 
as descripad in Paragraph a) to complete the procedura. 
о Note the position of the terminal for the number one spark plug wire 
on the distributor cap. f the wire isn't markad, follow tha plug wire tram the 
number one cylinder spark plug to the cap. 
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3.6 Make a mark on the distributor housing below the number 
one terminal on the cap 
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3.9 i When number one piston is at Top Dead Center on the 
compression stroke, the rotor should point toward the mark you 
made on the distributor 


6 Use a felt-tip pen or chalk to make a mark on the distributor body di- 
rectly under the terminal (see illustration). 

7  Detach the cap from the distributor and set it aside (see Chapter 1 if 
necessary). 

8 Turn the crankshaft clockwise (see Paragraph 3 above) until the 
notch in the crankshaft pulley is aligned with the O on the timing plate (lo- 
cated at the front of the engine) (see illustration). 

98 Look at the distributor rotor — it should be pointing directly at the mark 
you made on the distributor body (see illustration). If itis, go to Step 12. 
10 Ifthe rotor is 180-degrees off, the number one piston is at ТОС on the 
exhaust stroke. Go to Step 11. 

11 Toget the piston to TDC on the compression stroke, turn the crank- 
shaft one complete turn (360-degrees) clockwise. The rotor should now 
be pointing at the mark on the distributor. When the rotor is pointing at the 
number one spark plug wire terminal in the distributor cap and the ignition 
timing marks are aligned, the number one piston is at TDC on the com- 
pression stroke. 

12 Afterthe number one piston has been positioned at TDC on the com- 
pression stroke, TDC for any of the remaining pistons can be located by 
turning the crankshaft and following the firing order. Mark the remaining 
spark plug wire terminal locations on the distributor body just like you did 
for the number one terminal, then number the marks to correspond with 
the cylinder numbers. As you turn the crankshaft, the rotor will also turn. 
When it's pointing directly at one of the marks on the distributor, the piston 
for that particular cylinder is at TDC on the compression stroke. 
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3.8 Turn the crankshaft until the notch in the pulley is aligned 
with the O on the timing belt cover (arrows) 
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| 4.5a Camshaft cover bolt locations (8-valve engine) 





4 Camshaft cover — removal and installation 





Refer to illustrations 4.5a and 4.5b 

1 Disconnect the negative cable from the battery. 

2  Onthrottle body fuel-injected models, remove the air intake case from 
the throttle body (see Chapter 4). On multi-port fuel-injected models, re- 
move the air intake pipe. 

3 On multi-port fuel-injected models, remove tho PCV hose from the 
camshaft cover. Also on multi-port fuel-injected models, disconnect the 
accelerator and (if equipped) cruise control cables from the throttle body. 
4  Detachthe spark plug wires from the plugs, unclip the wire loom from 
the top of the cover, then set the wires aside, leaving them attached to the 
loom. Disconnect the breather hose from the camshaft cover. 

5 Remove the camshaft cover bolts and lift the cover off (see illustra- 
tions). If the cover sticks to the cylinder head, tap on it with a soft-face 
hammer or place a block of wood against the cover and tap on the wood 
with a hammer. 

6  Thoroughly clean the camshaft cover and remove all traces of old 
gasket material. On 16-valve engines, be sure to remove the spark plug 
opening O-rings. 

7 Installanew gasketand, if equipped, O-rings on the cover, using RTV 
to hold them in place. Place new grommets, if equipped, in the bolt holes in 
the cover, install the cover, then install the bolts. 

8 Working from the center out, tighten the bolts to the torque listed in 
this Chapter's Specifications. 
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45b Camshaft cover mounting details (16-valve engines) 
3 O-rings 


1 Camshaft cover 
2 Gasket 





59 The intake manifold has eight mounting bolts/nuts — four | 
upper (arrows) and four lower (hidden by the manifold in 
this photo) 


9 Theremaining steps are the reverse of removal. When finished, run 
the engine and check for oil leaks. 





$ Intake manifold — removal and installation 





Refer to illustrations 5.4, 5.9 and 5.10 

Note: The intake manifold can be removed with the throttle body and ple- 
num assembly still attached. If, however, you plan to remove the plenum 
and throttle body anyway (for example, if you're replacing the manifold), it 
may be easier to remove the throttle body and intake plenum before you 
begin removing the manifold (see Chapter 4 for the throttle body and ple- 
num removal procedures). 

! Disconnectthe negative cable from the battery and relieve the fuel in- 
ection system pressure (see Chapter 4). 

2 Drain the cooling system (see Chapter 1). If the coolantis in good con- 
dition it can be reused. 

3 Remove the air cleaner (carbureted models), air intake case (throttle 
body fuel-injected models) or disconnect the air intake pipe (multi-port 
luel-injected models) (see Chapter 4). 

4 Clearly label, then disconnectall hoses, wires, brackets and emission 
ines which run to the carburetor/throttle body and intake manifold (see il- 
lustration). 

5 Disconnect the fuel lines and cap the fittings to prevent leakage (see 
Chapter 4). On carbureted models, disconnect the line at the carburetor. 
Onthrottle body fuel-injected models, disconnect the lines at the throttle 
body assembly. On multi-port fuel-injected models, it may be necessary to 
raise the vehicle and support it securely on jackstands, since the line con- 
nctions are usually at the lower rear of the engine compartment. Also, on 
multi-port fuel-injected models, use a back-up wrench when disconnect- 
ing the fuel feed line. 
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5.4 Label the connections before detaching them 
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5.10 Remove all traces of old gasket material — scrape gently to 
avoid gouging the aluminum 

6 Disconnect the throttle cable from the carburetor/throttle body (see 

Chapter 4). 

7  Detach the cable which runs from the carburetor/throttle body to the 

transmission (automatic transmission only) and the cruise control cable, 

on vehicles so equipped. 

8 On multi-port fuel-injected models, unbolt and remove the three 

brackets that attach the intake manifold/intake plenum assembly to the 

engine. 

9 Using a socket, ratchet and long extension, unscrew the bolts and 

nuts and remove the intake manifold from the engine (see Illustration). If 

it sticks, tap the manifold with a soft-face hammer. Caution: Do not pry 

between gasket sealing surfaces or tap on the carburetor/throttle body. If 

there are any clamps under the bolts or nuts, note their locations before 

you remove them so they can be returned to their original locations. 

10 Thoroughly clean the manifold and cylinder head mating surfaces, re- 

moving all traces of gasket material (see illustration). Be very careful not 

to scratch or gouge the delicate aluminum gasket surfaces on the manifold 

and cylinder head. Gasket removal solvents are available from auto parts 

stores and may prove helpful. 

11 Install the manifold, using a new gasket and tighten the bolts and nuts 

in several stages, working from the center out, until you reach the torque 

listed this Chapter's Specifications. 

12 Reinstall the remaining parts in the reverse order of removal. 

13 Addcoolant, run the engine and check for leaks and proper operation. 


6 Exhaust manifold — removal and installation 





Hefer to illustrations 6.6, 6.7 and 6.11 
Warning: Allow the engine to cool completely before following this proce- 
dure. 

1 Disconnect the negative cable from the battery. 

2  Settheparking brake and block the rear wheels. Raise the frontof the 
vehicle and support it securely on jackstands. 
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6.6 Apply penetrating oil and remove the nuts/bolts (arrows), 
then remove the heat shields from the manifold 
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6.11. Slip the gasket over the studs with the spark plug wells 
facing outward 


3 Working from under the vehicle, remove the nuts that secure the ex- 
haust system to the bottom of the exhaust manifold. Apply penetrating oil 
to the threads to make removal easier. 

4  Onfuelinjected models, remove the air cleaner assembly (see Chap- 
ter 4). 

5 Unplug the oxygen sensor wire (see Chapter 1). 

6 Remove the fasteners that secure the heat shields to the exhaust 
manifold and to each other (see illustration). Remove the heat shields. 
7 Apply penetrating oil to the threads, then remove the exhaust man- 
ifold mounting nuts/bolts (see illustration). 

8 Slip the manifold off the studs and remove it from the engine compart- 
ment. 

9 Clean and inspect all threaded fasteners and repair as necessary. 
10 Remove all traces of gasket material from the mating surfaces and 
inspect them for wear and eracks. 

11 Install a new gasket (see illustration), install the manifold and tighten 
the nuts in several stages, working from the center out, to the torque listed 
in this Chapter's Specifications. 

12 Reinstall the remaining parts in the reverse order of removal. 

13 Run the engine and check for exhaust leaks. 





7 Timing belt and sprockets — removal, inspection 
and installation 


Removal 

Refer to illustrations 7.4, 7.Ва, 7.86, 7.8c, 7.9, 7.10, 7.11, 7.14, 7.15a, and 
7.15b 

Warning: The air conditioning system is under high pressure. Do notloos- 
еп any fittings or remove any components until after the system has been 
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6.7 Remove the exhaust manifold nuts/bolts (arrows) — three of 
the lower ones are hidden from view in this photo 





7.4 On 8-valve engines, loosen the locknut and back off the 
valve adjustment screw 


1 Rocker arm 3 Adjustment screw 
2  Locknut 





discharged by an air conditioning technician. Always wear eye protection 
when disconnecting refrigerant fittings. 


Caution 1: Do nottry to turn the crankshaft with the camshaft sprocket bolt ` 
and do not rotate the crankshaft counterclockwise. 


Caution 2: Do not bend, twistor turn the timing belt inside out. Do not allow 
it to come in contact with oil, coolant or fuel. Do not utilize timing belt ten- 
sion to keep the camshaft or crankshaft from turning when installing the 
pulley bolt(s). Do not turn the crankshaft or camshaft more than a few de- 
grees (necessary for tooth alignment) while the timing belt is removed. 

1 Onairconditioned models, if necessary for clearance, have the refrig- _ 
erant discharged by an air conditioning technician (see Warning above), 
then detach the hose from the suction pipe on the compressor (the suction 
pipe is the larger diameter pipe). 

2 Position the number one piston at Top Dead Center (see Section 3). 
3 Disconnect the negative cable from the battery. 

4 On B-valve engines, remove the camshaft cover (see Section 4). — 
Loosen the locknuts and back off the valve adjustment screws until they're 
not in contact with the valves (see illustration). 

5  Settheparking brake and block the rear wheels. Raise the front of the 
vehicle and support it securely on jackstands. 

6  Loosen the four water pump pulley nuts, then remove the drivebelts 
(see Chapter 1). 
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7.8a Samurai crankshaft pulley mounting details 


1  Crankshaft pulley bolts 
2 Indexing notch 


3 Center bolt 
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7.8¢ Wrap duct tape or a rag around the pulley and grip it with а 
chain wrench 


7 Remove the fan, fan shroud and water pump pulley (see Chapter 3). 
8 Remove the crankshaft pulley bolts (see illustrations). Note: /f 
you're only replacing the timing belt, it's not necessary to remove the 
crankshaft center bolt; however, if you will be removing the crankshaft 
Sprocket to replace the oil pump or oil seal, you must remove the center 
bolt. Do this before you remove the pulley bolts. The center bolt is very 
tight, so, to break it loose, remove the splash pan from beneath the front of 








7.Bb Sidekick/Tracker crankshaft pulley mounting details 


1  Crankshaft pulley bolt 4 5mm hex drive (used to 
2 Crankshaft pulley remove the pulley bolts) 
3 Center bolt 





7.9 Timing belt cover bolt locations (arrows) — cover removed 
for clarity 


the engine, wrap а rag or duct tape around the pulley and attach a chain 
wrench to hold the pulley in place (see illustration). Use a breaker bar 
and socket to loosen the bolt. 

9  Removethe bolts that secure the timing belt cover and lift the cover off 
(see illustration). 
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7.10 If the timing belt doesn't have arrows like these to indicate 7.11 Loosen the adjusting nut and pulley bolt and move the 
direction of rotation, paint one on tensioner pulley as far as possible towards the water pump 
A Adjusting nut C Tensioner pulley 
B Pulley bolt 


10 Ifyou plan to reuse the timing belt, and it doesn't already have arrows 
painted on it, paint one on to indicate the direction of rotation (clockwise) 
(see illustration). 

11 Loosen the adjusting nut and pulley bolt. Move the tensioner pulley 
towards the water pump as far as possible (see illustration). 

12 Temporarily secure the tensioner pulley by tightening the adjusting 
nut. 

13 Slip the timing belt off the sprockets and set it aside. 

14 If you intend to replace the oil pump or crankshaft front oil seal, slide 
off the crankshaft sprocket and the belt guide located behind the crank- 
shaft sprocket (see illustration). When removing the guide, note the way 
it's installed (the chamfered side faces out). 

15 If you intend to replace the camshaft oil seal, unscrew the camshaft 
sprocket securing bolt and slide the sprocket off — a large screwdriver in- 
serted through a hole in the sprocket will keep it from turning while you re- 
move the bolt (see illustration). Unbolt the cover (see illustration) to get 
at the seal. 


Inspection 
Hefer to illustrations 7.16 and 7.17 


16 Rotate the tensioner pulley by hand and move it from side-to-side to 
detect roughness and excess play (see illustration). Visually inspect the 
sprockets for any signs of damage and wear. Replace parts as necessary. 


7.14 The belt guide has a notch which allows it to fit over the 
crankshaft key (arrows) 
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7.15a Hold the camshaft sprocket from turning with à 7.15b To get to the camshaft seal, remove the two mounting 
large screwdriver bolts and detach the cover (arrows) 
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119a The mark on the lower timing belt sprocket must align with 
the mark on the engine front cover (arrows) 


17 Inspect the timing belt for cracks, separation, wear, missing teeth and 
oll contamination (see Illustration). Replace the belt if it's worn or dam- 
aged. Note: Unless the engine has very low mileage, it's common practice 
lo replace the timing belt with a new one every time it's removed. Don't 
reinstall the original belt unless it's in like-new condition. Never reinstall a 
belt in questionable condition. 


Installation 

Refer to illustrations 7. 18a, 7.18b, 7.19a and 7.19b 

Note: Earlier models use timing belts with squared-off teeth, while later 
models have rounded teeth on the belt. Be sure to use the correct belt 
уре, since it must match the pulleys. 





Separation 


Rounded 
^ belt side 





Flankwom 4. 
(On load side) 
Rubber 
exposed 
Tooth missing 
and canvas 
fiber exposed 










shown here 
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7.19b The timing mark on the camshaft sprocket must align with 
the V mark on the camshaft seal cover (arrows) 


18 Reinstall the camshaft seal cover and timing belt sprockets, if they 
were removed. Note that the camshaft sprocket is indexed by a dowel 
(see illustration). Slip the belt guide onto the crankshaft before installing 
the crankshaft sprocket — the chamfered side of the guide faces away from 
the belt. The crankshaft sprocket has a keyway which matches the key on 
the crankshaft (see illustration). 

19 Align the valve timing marks located on the camshaft and crankshaft 
sprockets (see illustrations). Note: On 16-valve engines, there's an "E" 
adjacent to the timing mark. 

20 Slip the timing belt onto the crankshaft sprocket. While maintaining 
tension on the side of the belt opposite to the tensioner, slip the belt onto 
the camshaft sprocket. 
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8.2 Carefully pry the seal out with a small screwdriver — wrap the 
tip with tape to prevent damaging the seal bore and crankshaft 
sealing surface 


21 Release the tensioner adjusting nut to allow spring tension against 
the belt. Rotate the crankshaft clockwise two complete revolutions 
(720-degrees). Retighten the nut. 

22 Temporarily instaii the crankshaft pulley, taking care to align the notch 
in the pulley with the raised area on the sprocket. Install the crankshaft 
pulley bolts and the center bolt, if removed. Tighten the center bolt to the 
torque listed in this Chapter's Specifications. When tightening the bolts, 
hold the crankshaft in place using the method discussed in Step 8. Re- 
move the pulley, leaving the center bolt in place. 

23 Using the bolt in the center of the crankshaft sprocket, turn the crank- 
shaft clockwise through two complete revolutions (720-degrees). Re- 
check the alignment of the valve timing marks. If the marks do not align 
properly, loosen the tensioner, slip the beltoff the camshaft sprocket, align 
the marks, reinstall the belt, and check the alignment again. 

24 Tighten the tensioner bolt and nut to the torque listed in this Chapter's 
Specifications. Start with the nut, then tighten the bolt. 

25 Reinstall the remaining parts in the reverse order of removal. 

26 On eight-valve engines, set the valve clearancees with the engine 
cold (see Chapter 1). 

27 Start the engine, allow it to reach normal operating temperature, set 
the ignition timing and, on eight-valve engines, check the valve clearance 
(see Chapter 1). Road test the vehicle. 





8 Crankshaft front oil seal — replacement 





Hefer to illustrations 8.2 and 8.4 

1 Remove the timing belt, crankshaft sprocket and inner belt guide (see 
Section 7). 

2  Wrapthetipofa small screwdriver with tape. Working from below, use 
the screwdriver to pry the seal out of its bore (see illustration). Take care 
to prevent damaging the crankshaft and the seal bore. 

3  Thereughly clean and inspect the seal bore and sealing surface on 
the crankshaft. Minor imperfections can be removed with emery cloth. If 
there is a groove worn in the crankshaft sealing surface (from contact with 
the seal), installing a new seal will probably not stop the leak. Try installing 
a repair sleeve which fits over the crankshaft sealing surface. These are 
normally available at larger auto parts stores. 

4  Lubricate the new seal with engine oil and drive the seal into place 
with a hammer and socket (see illustration). 

5  Reinstallthe timing beltandrelated components as described in Sec- 
tion 7. 

6 Run the engine, checking for oil leaks. 





9 Camshaft oil seal — replacement 





Hefer to illustrations 9.3 and 9.5 
1 Remove the timing belt, camshaft sprocket and camshaft seal cover 
(see Section 7). 











8.4 Install the new seal by gently tapping it into place with a 
socket and a small hammer 
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9.2 Carefully pry the camshaft oil seal out with a small 
screwdriver — wrap the tip with tape to prevent damaging the seal 
bore and camshaft sealing surface 


2 Note how far the seal is seated in the bore, then carefully pry itoutwith 
asmall screwdriver (seeillustration). Wrap the tip of the screwdriver with 
tape so you don't scratch the bore or damage the camshaft in the process 
(if the camshaft is damaged, the new seal will end up leaking). 

3  Cleanthe bore and coat the outer edge of the new seal with engine oil 
or multi-purpose grease. Apply moly-base grease to the seal lip. | 
4 Using a socket with an outside diameter slightly smaller than the out- 
side diameter of the seal, carefully drive the new seal into place with a 
hammer (see illustration). Make sure it's installed squarely and driven in 
to the same depth as the original. If a socketisn't available, a short section 
of pipe will also work. 

5 Reinstall the seal cover, camshaft sprocket and timing belt (see Sec- 
tion 7). 

6 Run the engine and check for oil leaks at the camshaft seal. 








10 Rocker arms and shafts — removal, inspection 
and installation 





Note: This procedure also includes camshaft removal and installation on | 
16-valve engines. | 


Removal 

1 Disconnect the negative cable from the battery. 

2 Remove the radiator (see Chapter 3). 

3 Set the number one piston at top dead center and remove the cam- 
shaft cover (see Sections 3 and 4). 

4  Loosen the locknuts and back off the valve adjustment screws until 
they're not in contact with the valves (see illustration 7.4). 

5 Remove the timing belt and camshaft sprocket (see Section 7). 
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9.4 Gently tap the new oil seal into place with a socket and a 
small hammer 
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10.8 Push the rear of the rocker arm shaft until it protrudes 
enough at the front to grip it 
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10.16 Detaching an intake valve rocker arm (16-valve engines) 


А intake rocker arm C Rocker arm shaft 


B Clip 





Eight-valve engines 

Refer to illustrations 10.6, 10.8 and 10.9 

6 Remove the ten rocker arm shaft retaining screws (see illustration). 
7 Number the rocker arms with a scribe. Start with number one at the 
front and criss-cross until all are marked. When you are done, the rocker 
arms on the intake manifold side should be numbered 1, 3, 5, 7 and the 
ones on the exhaust manifold side should be marked 2, 4, 6, 8. 

8 Pushthe rear of one rocker arm shaft until it protrudes enough at the 
front to grip (see illustration). 

9 Slowly pull each rocker arm shaft out the front of the engine (seeillus- 
tration). Lift the rocker arms and springs out of the head as they are re- 
leased from the shaft. 











я e 
the front of the cylinder head 





10.9 Slowly pull the shaft out 


Sixteen-valve engines 

Refer to illustrations 10.16 and 10.19 

10 Remove the radiator grille (see Chapter 11) and remove the hood 
latch and front upper member (the long, narrow panel the hood latch is at- 
tached to). 

11 Remove the distributor (see Chapter 5) and housing (see Cylinder 
head – disassembly in Chapter 2B). Note: Position a drain pan under the 
housing before removing it, since a small amount of oil usually flows out 
when the housing is removed. 

12 Remove the camshaft cover, timing belt and camshaft sprocket (see 
Sections 4 and 7). 

13 Reverse the order shown in illustration 10.24 to loosen the camshaft 
bearing cap bolts, until they are all loose, then remove them and lift the 
camshaft bearing caps and camshaft oit the cylinder head. Note: The 
camshaftbearing caps must be installedin theiroriginal locations, with the 
same ends facing forward. The caps should be numbered and an arrow on 
each cap should point toward the front of the engine. If the caps are not 
marked, mark them before disassembly. 

14 Remove the timing belt inner cover and, using a hex-drive tool, un- 
screw the rocker arm shaft plug from the front of the cylinder head. 

15 Markthe intake and exhaust rocker arms so they can be returned to 
their original locations on reassembly. 

16 Taking care not to bend the clips, remove the intake rocker arms. 
Keep the rocker arms in order so they can be reinstalled in their original 
positions (see illustration). 

17 Removethe rocker arm shaft bolts, which are at the top of the cylinder 
head, just above the rocker arm shaft. 

18 Pushthe rocker arm shaft out of the cylinder head, toward the distrib- 
utor opening, and detach the O-ring on the end of the shaft. Install a new 
O-ring when reinstalling the shaft. 
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10.19 The proper relationship of the exhaust rocker arms 
(16-valve engines) 








10.21b Inspect the tips of the valve adjusting screws and 
the cam-riding faces (8-valve engine shown, 16-valve 
engine similar) 


1 Valve adjusting screw 
2  Hockerarm 


3  Cam-rding face 





19 Slowly pull the rocker arm shaft out the front of the engine. Lift the ex- 
haust valve rocker arms and wave washers out of the head as they are 
released from the shaft. Keep the rocker arms and washers in order (see 
illustration). 


Inspection 

Refer to illustrations 10.21a and 10.21b 

Note: Camshaft inspection procedures and specifications are in Part B of 
this Chapter. 

20 Thoroughly clean the parts in solvent and wipe them off with a lint-free 
cloth. On 16-valve engines, be sure to clean the camshaft bearing cap 
mating surfaces and camshaft saddles in the cylinder head. 

21 Measure the inside diameter of each rocker arm and the outside di- 
ameter of the shaft where the rocker arm rides (see illustration). Com- 
pare the measurements to this Chapter's Specifications. Subtract the 
rocker arm shaft diameter from the rocker arm inside diameter to calculate 
the shaft-to-arm clearance. Visually inspect the rocker arms for wear (see 
illustration) and the springs (if equipped) for wear and damage. Replace 
any components that are notwithin specifications, damaged or excessive- 
ly worn. 


Installation 

Refer to illustrations 10.23 and 10.24 

22 Thoroughly lubricate the shafts, rocker arms and camshaft journals 
and lobes (16-valve engines) with engine assembly lube. 

23 Slowly push arocker arm shaft into the cylinder head while guiding it 
into the rocker arms and springs or washers. Note the rocker arm mark- 
ings and be sure to install them in the same positions they were in original- 
ly. On eight-valve engines, note that the shafts are different and must be 
installed with the stepped sides facing the correct direction (see illustra- 
tion). On 16-valve engines, make sure the shaft is rotated so the flattened 
area on the front end of the shaft is facing down and is parallel with the 
head gasket surface. 

24 On 16-valve engines, install the intake rocker arms, then the cam- 
shaft and bearing caps. Apply a thin layer of anaerobic sealant to the rear 





10.21a Measure the inside diameter of the rocker arms and the 
outside diameter of the rocker arm shafts (8-valve engine shown, 
16-valve engine similar) 





10.23 On 8-valve engines, The shaft on the intake manifold side 
must be installed with the stepped side toward the camshaft 
sprocket — the shaft on the exhaust manifold side must 
be installed with the stepped side toward the distributor 


A 0.55іп(14тт) D Camshaft sprocket side 
B 059in (15mm) 1 Rocker arm shaft (intake manifold side) 
C Distributor side 


2 Rocker arm shaft (exhaust manifold side) 








10.24 Camshaft bearing cap bolt TIGHTENING sequence 
(16-valve engines) 





bearing cap before installation. Tighten the camshaft bearing cap bolts, in 
the sequence shown (see illustration) to the torque listed in the Part B 
Specifications. 

25 When all the rocker arm components are positioned correctly, install 
the retaining screws and tighten them to the torque listed in this Chapter's 
Specifications. You may have to rotate the shafts to get the bolt holes to 
line up. 

26 Adjust the valves as described in Chapter 1. 

27 Install the remaining components in the reverse order of removal. 
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114 This is what the air hose adapter that threads into the spark 
plug hole looks like — they're commonly available from auto 
parts stores 





11.17 Apply a small dab of grease to each keeper before s 
installation to hold them in place on the valve stem until the 
spring is released 





11 Valve spring, retainer and seals — replacement 





Refer to illustrations 11.4, 11.9 and 11.17 

Note: Broken valve springs and defective valve stem seals can be re- 
placed without removing the cylinder head. Two special tools and a com- 
pressedair source are normally required to perform this operation, so read 
through this Section carefully and rent or buy the tools before beginning 
the job. If compressed air isn't available, a length of nylon rope can be 


- Usedto keep the valves from falling into the cylinder during this procedure. 
1 Refer to Section 10 and remove the rocker arms and shafts from the 


cylinder head. 
2 Remove the spark plug from the cylinder which has the defective 


‘component. If all of the valve stem seals are being replaced, all of the 


- Spark plugs should be removed. 


| 


3 Turn the crankshaft until the piston in the affected cylinder is at top 
deadcenter on the compression stroke (refer to Section 3 for instructions). 
I you're replacing all of the valve stem seals, begin with cylinder number 
oneand work on the valves for one cylinder at a time. Move from cylinder- 
to-cylinder following the firing order sequence (see this Chapter's Specifi- 
(ations). 

4 Threadan adapter into the spark plug hole (see illustration) andcon- 
nectan air hose from a compressed air source to it. Most auto parts stores 
tan supply the air hose adapter. Note: Many cylinder compression 
gauges utilize a screw-in fitting that may work with your air hose quick-dis- 
connect fitting. 





11.9 Compress the spring enough to release the 


keepers (arrows) 
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12.10a Cylinder head bolt TIGHTENING sequence (8-valve 
engine) — to loosen the bolts, reverse this sequence 





12.10b Cylinder head bolt TIGHTENING sequence (16-valve 
engines) — to loosen the bolts, reverse this sequence 





5 Apply compressed air to the cylinder. Warning: The piston may be 
forced down by compressed air, causing the crankshaft to turn suddenly. If 
the wrench used when positioning the number one piston at TDC is still 
attached to the bolt in the crankshaft nose, it could cause damage or injury 
when the crankshaft moves. Keep your hands clear of the drivebelts and 
rotating engine components. 

6 The valves should be held in place by the air pressure. If the valve 
faces or seats are in poor condition, leaks may prevent air pressure from 
retaining the valves — refer to the alternative procedure below. 

7 \|fyoudon'thave access tocompressedair, an alternative method can 
be used. Position the piston ata point just before TDC on the compression 
stroke. 
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12.11 Use casting protrusions to pry against — don't pry between 
the gasket surfaces 





12.13 The head gasket must be installed with the word Top 
facing up 





8  Feedalong piece of nylon rope through the spark plug hole until it fills 
the combustion chamber. Be sure to leave the end of the rope hanging out 
of the engine soit can be removed easily. Use a large ratchet and socket to 
rotate the crankshaft in the normal direction of rotation (clockwise) until 
slight resistance is felt. 

9 Stuff shop rags into the cylinder head holes above and below the valves 
to prevent parts and tools from falling into the engine, then use a valve 
spring compressor to compress the spring (seeillustration). Remove the 
keepers with a small needle-nose pliers or a magnet. Note: A couple of 
different types of tools are available for compressing the valve springs with 
the head in place. One type. shown here, grips the lower spring coils and 
presses on the retainer as the handle is turned, while the other type utilizes 
the rocker arm shaft for leverage. 

10 Remove the spring retainer and valve spring, then remove the guide 
seal. Note: /f air pressure fails to hold the valve in the closed position dur- 
ing this operation, the valve face and/or seat is probably damaged. If so, 
the cylinder head will have to be removed for additional repair operations. 
11 Wrap a rubber band or tape around the top of the valve stem so the 
valve won't fall into the combustion chamber, then release the air pres- 
sure. Note: /fa rope was used instead of air pressure, turn the crankshaft 
slightly in the direction opposite normal rotation. 

12 Inspectthe valve stem for damage. Rotate the valve in the guide and 
check the end for eccentric movement, which would indicate that the valve 
Is bent. 

13 Move the valve up-and-down in the guide and make sure it doesn't 
bind. If the valve stem binds, either the valve is bent or the guide is dam- 
aged. In either case, the head will have to be removed for repair. 

14 Reapply air pressure to the cylinder to retain the valve in the closed 
position, then remove the tape or rubber band from the valve stem. If a 





| 12.12 A tap should be used to remove sealant and corrosion 
from the head bolt threads prior to installation 


rope was used instead of air pressure, rotate the crankshaft clockwise un- 
til slight resistance is felt. 

15 Lubricate the valve stem with engine oil and install а new guide seal. 
16 Install the spring in position over the valve. 

17 Installthe valve spring retainer. Compress the valve spring and care- 
fully position the keepers in the groove. Apply a small dab of grease to the 
inside of each keeper to hold it in place if necessary (see illustration). 
18 Remove the pressure from the spring tool and make sure the keepers 
are seated. 

19 Disconnect the air hose and remove the adapter from the spark plug 
hole. If a rope was used in place of air pressure, pull it out of the cylinder. 
20 Refer to Section 10 and install the rocker arm(s) and shaft(s). 

21 Install the spark plugs(s) and hook up the wire(s). 

22 Refer to Section 4 and install the camshaft cover. 

23 Startandrun the engine, then check for oil leaks and unusual sounds 
coming from the rocker arm cover area. 





12 Cylinder head — removal and installation 





Refer to illustrations 12. 10а, 12. 10b 12.11, 12.12 and 12.13 

Caution: Allow the engine to cool completely before following this proce- 
dure. 

1 Position the number one piston at Top Dead Center (see Section 3). 
2  Disconnect the negative cable from the battery. 

3 Drain the cooling system and remove the spark plugs (see Chap 
ter 1). 

4 Remove the intake manifold (see Section 5). 

5 Remove the exhaust manifold (see Section 6). 

6 Remove the distributor (see Chapter 5), including the cap and wires. 
7  Oncarbureted models, remove the fuel pump (see Chapter 4). 

8 Remove the timing belt (see Section 7). 

9 Remove the camshaft cover (see Section 4). On 16-valve engines, 
also remove the camshaft and intake rocker arms (see Section 10). 

10 Using a 14 mm socket, loosen the cylinder head bolts, 1/4-turn at à 
time, in the reverse of the sequence shown (see illustrations) until they 
can be removed by hand. 

11 Carefully lift the cylinder head straight up and place the head on 
wooden blocks to prevent damage to the sealing surfaces. If the head 
sticks to the engine block, dislodge it by prying against a protrusion on the 
head casting (see illustration). Note: Cylinder head disassembly andin- 
spection procedures are covered in Chapter 2, Part B. It's a good idea to 
inspect the camshaft and have the head checked for warpage, even if 
you're just replacing the gasket. 

12 Remove alltraces of old gasket material from the block and head. Do 
not allow anything to fall into the engine. Clean and inspect all threaded 
fasteners and be sure the threaded holes in the block are clean and dry. 
13 Place a new gasket (see illustration) and the cylinder head in posi- 
tion. 
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13.7a The bolts (arrows) are spaced evenly around the perimeter 
of the oil pan 


13.8a On Samurai models, lower the oil pan and unbolt the oil 
pickup tube at the front (arrow)... 


14 The cylinder head bolts should be tightened in several stages follow- 
ing the proper sequence (see illustration 12.10) to the torque listed in this 
Chapter's Specifications. 

15 Reinstall the timing belt (see Section 7). 

16 Reinstall the remaining parts in the reverse order of removal. 

17 Be sure to refill the cooling system and check all fluid levels. Rotate 
the crankshaft clockwise slowly by hand through two complete revolu- 
tions. Recheck the camshaft timing marks (see Section 7). 

18 Start the engine and set the ignition timing (see Chapter 1). Run the 
engine until normal operating temperature is reached. Check for leaks 
and proper operation. Shutoff the engine, remove the camshaft cover and 
retorque the cylinder head bolts, unless the gasket manufacturer states 
otherwise. Recheck the valve adjustment. 





13 Oil pan – removal and installation 





Refer to illustrations 13.7a, 13.7b, 13.8a and 13.8b 

1 Raise the front of the vehicle and support it securely on jackstands 
placed under the frame. 

2 Drain the engine oil (see Chapter 1). 

3 Remove the splash shield from under the engine. 

4 On Tracker and Sidekick models, remove the front differential carrier 
assembly as described in Chapter 8. 

5 Remove the bellhousing lower plate. 

6 On1996 models, disconnect the electrical connector from the crank- 
shaft position sensor. Remove the bolt and detach the sensor from the oil 
pan. 





13.7b Use a soft-face hammer to dislodge the oil pan 


ee, М үт 


к; E is = T Sides. 
13.8b .. . and at the rear (arrow); let the tube fall into the oil pan 
and remove the pan and tube as a unit 


7 Remove the bolts and detach the oil pan (see illustration). Don't pry 
between the block and pan or damage to the sealing surfaces may result 
and oil leaks could develop. Use a soft-face hammer to dislodge the pan if 
it's stuck (see illustration). 

8 On Samurai models, the oil pickup tube must be unbolted and 
dropped into the oil pan before the oil pan can be removed (see illustra- 
tions). 

9 Usea scraper to remove all traces of old gasket material and sealant 
from the block and oil pan. Clean the gasket sealing surfaces with lacquer 
thinner or acetone and make sure the bolt holes in the block are clean. 
10 Check the oil pan flange for distortion, particularly around the bolt 
holes. If necessary, place the pan on a block of wood and use a hammer to 
flatten and restore the gasket surface. 

11 Before installing the oil pan, apply a thin coat of RTV sealant to the 
flange. Attach the new gasket to the pan (make sure the bolt holes are 
aligned). 

12 Position the oil pan against the engine block and install the mounting 
bolts. Tighten them to the torque listed in this Chapter's Specifications in a 
criss-cross pattern. 

13 Waitatleast30 minutes before filling the engine with oil, then start the 
engine and check the pan for leaks. 


14 Oil pump - removal, inspection and installation 

- - - = ج ضضض ص ی ڪڪ 
Removal‏ 

Refer to illustrations 14.3, 14.4a, 14.4b, 14.5 and 14.7 

1 Remove the timing belt, tensioner, crankshaft sprocket and belt guide 
(see Section 7). 
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14.3 Oil pump mounting details 
! Alternator bracket nut 2  Dipstick tube mounting bolt 


14.4b Gently separate the front cover from the engine with a 
prybar (arrow) 


= 





14.7 After you remove the snap-ring (arrow) with a pair of 
snap-ring pliers, the retainer, spring and plunger can be removed 
- if the plunger sticks in the bore, tap the front cover on a block of 
wood to dislodge it 








14.4a Remove the front cover-to-block bolts — note that they 
come In different lengths 


1 Short bolts 2 Long bolts 





14.5 Oil pump components — exploded view 


1 Oil pump gasket 4 Gear plate 
2 Oil pump outer gear 5 Oil pump gear plate pin 
3 Oil pump inner gear 6 Oj pump pin 


2 Remove the oil pan and oil pickup tube (see Section 13). 

3 Remove the alternator (see Chapter 5) and bracket (see Illustra- 
tion). Unbolt the dipstick tube and pull the tube out of the engine front 
case. 

4 Remove the front cover-to-block bolts and carefully separate the front 
cover from the engine (see illustrations), 

5 Detach the cover from the rear of the case and remove the inner and 
outer oil pump gears (see illustration). 

6 Remove the crankshaft oil seal from the front case (see Section 8). 
7 Remove the pressure relief valve retainer, spring and plunger (see Il- 
lustration). 


inspection 

Hefer to illustrations 14.9a, 14.9b, and 14.9c 

8  Cleanallparts thoroughly and remove all traces ofold gasket material 
from the sealing surfaces. Visually inspect all parts for wear, cracks and 
other damage. Replace parts as necessary. 

9  Instalitheoilpumpouterandinnergears and measure the clearances 
(see illustrations). Compare the clearances to this Chapter's Specifica- 
tions. Measure the free height of the relief valve spring and compare the 
measurement to this Chapter's Specifications. Replace parts as neces- 
sary. Packthe pump cavity with petroleum jelly and install the cover. Tight- 
en the bolts to the torque listed in this Chapter's Specifications. 
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14.9a Install the outer gear with the dot (arrow) visible — the 14.9b Measure the outer gear-to—oil pump housing clearance 
inner gear will only fit one way: with the raised center collar with a feeler gauge 


facing out 





be. | v ] N E. "y wees 3 
14.9¢ Measure the gear end play with a precision straightedge 
and feeler gauge 14.12a The oll pump has two tangs (arrows) . . . 


Installation 

Aefer to illustrations 14.12a and 14.12b 

10 Replace the front crankshaft oil seal with a new seal (see Section 8). 
11 Install the pressure relief valve components. 

12 Using anew gasket, position the front cover on the engine (see illus- 
trations). Install the bolts in their proper locations. Tighten the bolts to the 
torque listed in this Chapter's Specifications. 

13 Reinstall the remaining parts in the reverse order of removal. 

14 Addoil, start the engine and check for oil pressure and leaks. 


15 Flywheel/driveplate — removal and installation 








Refer to illustrations 15.8a and 15.8b 
1 Raise the vehicle and support it securely on jackstands, then refer to 
Chapter 7 and remove the transmission. If it's leaking, now would be a very 
good time to replace the front pump seal/O-ring (automatic transmission 
only). 
| | | 2 Remove the pressure plate and clutch disc (see Chapter 8) (manual 
14.12 ... which must be aligned with the flats on the ient nl qe анга earan pan gro дкі aen 
crankshaft (arrows) clutch components and pilot bearing. 
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15.8a Ап alignment dowel (arrow) ensures the flywheel can only 
be installed one way... 


16.28 Gently pry out the old seal with a thin screwdriver — wrap 
the tip with tape to prevent damaging the seal bore and 
crankshaft sealing surface 


3  Ondriveplate-equipped models, mark the relationship between the 
driveplate and crankshaft to ensure correct alignment during reinstalla- 
tion. 

4 Remove the bolts that secure the flywheel/driveplate to the crank- 
shaft. If the crankshaft turns on flywheel-equipped models, immobilize it 
by reinstalling two of the pressure plate bolts halfway and holding a prybar 
between them. On driveplate-equipped models, wedge a screwdriver 
through the starter opening and into the ring gear teeth to immobilize the 
crankshaft. 

5 Remove the flywheel/driveplate from the crankshaft. Since the fly- 
wheel is fairly heavy, be sure to support it while removing the last bolt. 
6 Clean the flywheel to remove grease and oil. Inspect the surface for 
cracks, rivetgrooves, burned areas and score marks. Light scoring can be 
removed with emery cloth. Check for cracked and broken ring gear teeth. 
Lay the flywheel on a flat surface and use a straightedge to check for war- 
page. 

7 Clean and inspect the mating surfaces of the flywheel/driveplate and 
the crankshaft. If the crankshaft rear seal is leaking, replace it before rein- 
Stalling the flywheel/driveplate (see Section 16). 

8 Position the flywheel/driveplate against the crankshaft. On flywheel- 
equipped models, be sure to align the hole in the flywheel with the align- 


ment dowel in the crankshaft (see illustrations), On driveplate-equipped 











15.8b ...it must be aligned with the dowel hole in the 
flywheel (arrow) 
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16.2b Gently tap the new seal into place with a large socket 





models, align the marks you made during removal. Before installing the 
bolts, apply thread locking compound to the threads. 

9  Tighten the bolts to the torque listed in this Chapter's Specifications. 
Hold the crankshaft from turning as described previously. 

10 The remainder of installation is the reverse of the removal procedure. 





16 Rear crankshaft oil seal — replacement 





Refer to illustrations 16.2a, 16.2b, 16.5 and 16.6 

1 Тһе transmission must be removed from the vehicle for this proce- 
dure (see Chapter 7). 

2  Thesealcan be replaced without dropping the oil pan or removing the 
seal retainer. However, this method is not recommended because the lip 
of the seal is quite stiff and it’s possible to cock the seal in the retainer bore 
or damage it during installation. If you want to take the chance, pry out the 
old seal (see illustration). Apply moly-base grease to the crankshaft seal 
journal and the lip of the new seal and carefully tap the new seal into place 
(seeillustration). The lip is stiff so carefully work it onto the seal journal of 
the crankshaft with a smooth object like the end of an extension as you tap 
the seal into place. Don't rush it or you may damage the seal. 
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16.5 After removing the retainer from the engine, support it on 
wood blocks and drive out the old seal with a punch and hammer 


3 Thefollowing method is recommended but requires removal of the oil 
pan (see Section 13) and the seal retainer. 

4 After the oil pan has been removed, remove the bolts, detach the seal 
retainer and peel off all the old gasket material. 

5 Position the seal and retainer assembly on a couple of wood blocks on 
aworkbench and drive the old seal out from the back side with a punch and 
hammer (see illustration). 

6 Drive the new seal into the retainer with a block of wood (see illustra- 
lion) ora section of pipe slightly smaller in diameter than the outside diam- 
eter of the seal. 

7 Lubricate the crankshaft seal journal and the lip of the new seal with 
moly-base grease. Position a new gasket on the engine block. 

8 Slowly and carefully push the seal onto the crankshaft. The seal lip is 
stiff, so work it onto the crankshaft with a smooth object such as the end of 
an extension as you push the retainer against the block. 

9 Install and tighten the retainer bolts to the torque listed in this Chap- 
ler's Specifications. 

10 The remaining steps are the reverse of removal. 

11 Run the engine and check for oil leaks. k 





17.8 The engine mounts are secured to the frame and engine 


brackets with nuts (arrows) 





16.6 Drive the new seal into the retainer with a block of wood or 
a section of pipe, if you have one large enough — make sure that 
you don't cock the seal in the retainer bore 





17 Engine mounts — check and replacement 





Hefer to illustration 17.8 

1 Engine mounts seldom require attention, but broken or deteriorated 
mounts should be replaced immediately or the added strain placed on the 
driveline components may cause damage or wear. 


Check 

2 During the check, the engine must be raised slightly to remove the 
weight from the mounts. 

3 Raise the vehicle and support it securely on jackstands, then position 
a jack under the engine bellhousing. Place a large block of wood between 
the jack head and the bellhousing, then carefully raise the engine just 
enough to take the weight off the mounts. Warning: DO NOT place any 
part of your body under the engine when it's supported only by a jack! 
4  Checkthe mounts to see if the rubber is cracked, hardened or sepa- 
rated from the metal plates. Sometimes the rubber will split right down the 
center. 

5 Check for relative movement between the mount plates and the en- 
gine or frame (use a large screwdriver or pry bar to attempt to move the 
mounts). If movement is noted, lower the engine and tighten the mount 
fasteners. 

6  Rubberpreservative should be applied to the mounts to slow deterio- 
ration. 


Replacement 

7  Disconnectthe negative battery cable from the battery, then raise the 
vehicle and support it securely on jackstands (if not already done). 

8 Remove the nut and detach the mount from the frame bracket (see 
illustration). 

9 Raise the engine slightly with a jack or hoist (make sure the fan 
doesn't hit the radiator or shroud). Remove the mount-to-engine bracket 
nut and detach the mount. 

10 Installation is the reverse of removal. Use thread locking compound 
on the mount bolts and be sure to tighten them securely. 
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General engine overhaul procedures 


Contents 


Crankshaft - inspection scissum RR. 


Crankshaft – installation and main bearing oil clearance chock .... 
Crankshaft - removal ....................................... 
Cylinder compression check ....................,........... 
Cylinder head — cleaning and inspection ....................... 
Cylinder head – disassembly .,............................... 
Cylinder head - reassembly ................................ . 
Cylinder honing .................................---------.. 
Engine block — cleaning 2... cee ee men 


Engine block - insSpe2liONn..................... 
Engine overhaul — disassembly sequence ..................... 
Engine overhaul — general information ......................... 
Engine overhaul – reassembly sequence ...................... 


Specifications 


General 

Cylinder compression prossure {at 400 rpm) 
standard 
Minimum ec eee ee ce eee en een ewan weeny 

Maximum allowable variation between cylinders ................ 

Oil pressure (engine warm) .................................. 


Cylinder head 


Warpage Service Шїїї....................................... 


Camshaft 


8-valve engine 
Camshaft andplay (service limit) ............................_.. 
Cam lobe height (intake and exhaust) 

Standard ................................................ 


E E 37 F B E E BH 37 E E E NH тш E "T BH E BH E E E d E E E E L RB d bk d F ma чо m mr п s EEE EE ш 


standard а... 


16-valve engine 
Camshaft runout service limit ................................ 
Camshaft lona height 
1993 and earlier 
Intake 
3iandard ........ азуу. mnn prora каз aat 


Exhaust 
Standard ааа Rss 


1994 and latar 
Intake 
Standard......._......._.... ooo. 


18 Engine rebuilding altematives ........................-....... 
22 Engine — removal and installation ............................. 
13 Engine removal – methods and precautions .................... 
3 General information ......................................... 
g Initial start-up and break-in after overhaul ...................... 
8 Main and connacting rod bearings — inspection and selection ..... 
"istons/connacting rods — inspection .......................... 
16 Pistons/connecting rods — installation 
14 and rod bearing ой Clearance check ......................... 
15 Pistans/connacting rods — гагюча........................... 
T Piston rings — installation .................................... 
2 Hear main oil seal installation ,........._.................... 
20 valvas — servicing .........................,,...... eee eens 
199 ps. 
170 psi 
14.2 psi 
42 to 60 psi at 3000 rpm 


0.002 in (0.05 mmy) 


0.0295 in (0.75 mm) 


1.4763 in (37.5 mm) 
1.4724 in (37.4 mm) 


0.002 to 0.0035 in (0.05 to 0.09 mm) 
0.008 in (0.15 mm) 


1.7372 to 1.7381 in (44.125 to 44.150 mm) 
1451 to 1,7460 in (44,325 to 44.350 mm) 

1.7530 to 1.7538 in (44.525 to 44 550 mm) 
1.7609 to 1.7618 in (44.725 to 44.750 mm) 
1.7687 to 1.7697 in (44 325 ta 44.950 mm) 


1.7402 to 1.7407 in (44.200 to 44.216 mm} 
1.7480 to 1.7486 in (44.400 to 44.416 mm} 
1.7560 to 1.7565 in [44.600 to 44.616 mm} 
1.7638 to 1.7644 in (44,800 to 44.816 mm} 
1.7716 to 1.7723 in (45.000 to 45.016 mm) 


0.0039 in (0.40 тт) 


1.4130 to 1.4192 in (35.888 to 36.048 mm) 
1.4090 in (35.788 mm) 


1.4300 to 1.4362 in (36.322 to 36.482 mm) 
1.4261 in (36.222 mm) 


1.4241 to 1.4303 in (38.151 to 36.331 mm) 
1.4202 in (36.071 mm) 
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Exhaust 
б{апбаг@.............--.--у-з-.2 ee eee 1.4314 to 1.4376 in (36.356 to 36.516 mm) 
Service limit sannan mI IIR 3 hs 1.4275 in (36.256 mm) 
Camshaft bearing oil clearance 
апа... hh rmm maar 0.0016 to 0,0032 in (0.040 to 0.082 mm} 
Service limit _............-...................а.жж ажа. 0.0047 in (0.12 mm) 
Camshaft journal diameter ...,............. n e e 1.1000 to 1.1008 in (27.938 to 27.960 тт) 
Camshaft journal bore (inside) diameter ....................... 1.1024 to 1.1031 in (28.000 to 28.021 mm) 


Valves and related components 
§-valve engine 





Valve margin width 
Intake 
Standard аана eee uh rea 0.039 in (1.0 mm) 
Service limit аана ааа анааан 0.0236 in (0.6 mm} 
Exhaust 
Standard .............................. DEMNM 0.039 in (1.0 mm} 
Semice limit ......................... жа rame 0.0275 in (0.7 mm) 
Valve stem diameter 
иїаКе...................... ушаш. жж жж аакка каж 0.2742 to 0.2748 in (6.965 to 6.980 mm} 
Exhaust ааа ааа аана 0.2737 10 0.2742 In (6.950 to 6.965mm) 
Valve stem-to-guide clearance 
Intake 
Standard ааа ааваа s 0.0008 to 0.0019 in (0.02 to 0.05 mm; 
Service limit ...................,+.................. жаз. 0.0627 in (0.07 mm} 
Exhaust 
Standard oo ee eee aha 0.0014 to 0.0025 in (0.035 to 0.65 mm} 
Sarvice limit ааа Rm I III 0.0035 in (0.09 mm) 
Yala spring 
Out-of-square limit... n.p liliis e 0.079 in (2.0 mmy 
Installed height ..... MMC 1.63 in (41.5 mm; 
Free length 
Standard ..............................: DM 1.9409 in (49.3 mm) 
Service limit liliis Rh RR IHR аа 1.8937 in (48.1 mmy) 
Pressure 
Standard .......... lisi RR Rm RR Rr 54.7 to 64.3 Ibs at 1.63 in (24.8 to 29.2 Kg at 41.5 mm) 
Service limit... cocer mmn 50.2 Ibs at 1.63 in (22.8 Kg at 41.5 mm) 


16-valve engine 
Valve margin width 


Intake 
Standard ............ 002020202 sla mme 6.03 to 0.047 in (0.8 to 1.2 mm) 
service limit 0.0.0... 0. eee mee 0.0236 in (0.6 mm} 
Exhaust 
Standard ...........................+....а а. жазаа... 0.03 to 0.047 in (0.8 to 1.2 mm) 
Semice limit ..................-.-........ ah m hr 0.0275 in [0.7 mm) 
Valve stem diameter 
|їаке................... atas anh rre ane 0.2152 to 0.2157 in (5.465 to 5.480 mm} 
Exhaust .........................а..кю.акакжзса жж ж жаз 0.2142 to 0.2148 in (5.440 to 5.455 тт) 
Valve guide inner diameter (intake and exhaust) ................ 0.2166 to 0.2170 in (5.500 to 5.512 mmy 
Valve stem-to-guide clearance 
Intake 
Standard ......................2..%ззз eee eee кажа. 0.0008 to 6.0019 in (0.02 to 0.05 тт) 
service limit... 00. ee ee ee ee ee et mm 0.0027 In (0.07 mm) 
Exhaust 
Standard а.а 0.0018 to 0.0028 in (0.045 to 0.72 mm} 
Service limit ааа mh rmm 6.0035 in (0.09 mm) 
Valve spring 
Out-of-square п... 0.079 in (2.0 mm; 
Installed height... llle n mH RII 1.24 in (31.5 mm} 
Free length 
Standard ................................ reta 1.4500 in (36.67 mm) 
Service limit ........ lille ss RII 1.4043 in (35.67 mm) 
Pressure 
Standard ..._....................-.........-....... eee 23.6 to 27.5 Ibs at 1.24 in (10.7 to 12.5 kg at 31.5 mm) 
Service limit .................... wee eee как. 20.5 Ibs at 1.24 in (9.3 kg at 31.5 mm} 
Crankshaft and connecting rod 
Crankshaft endplay 
Standard .............. ss 0.002 to 0.007 in (0.05 to 0.18 mm) 


Service limit 2.2... cle III IRI IIR 0.0149 in (0.38 mm} 
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Crankshaft runout limit fat middie) ............................ 
Connecting rod journal 
Diameter ................................................ 
Out-of-round/tapoer limits «2... llle 
Bearing oil clearance 
standard ................. DEMNM 


Connecting rod end play (slde clearance) 
standard ............................. EM 
Service limit ......................................... у... 
Main bearing journal 
Diameters (numbers stamped on crankshaft webs at no. 3 bearing) 
Sidekick and Tracker models 
NO. Таана аана ааа ааа 


No. t .... .............. LL LL L Lll lh 


No. 3 ............. laser a rr hr 
Out-of-round/taper limits 2.............................. E 
Bearing oil clearance 

standard .......................................... ees 
Service limit ....................... RIRs 
Main bearing thicknesses (standard size Dearing color codes} 
Green ccs 
Black wo. ee ee ee eee eee as 


Майо ............................. eee ee eee ll lla. 
Blue oo. ee ee Rma 


0.0023 in (0.06 mm) 


1.6529 to 1.6535 in (41.982 to 42.00 mm} 
0.0004 in (0.01 mm) 


0.0012 to 0.0019 in (0.03 to 0.05mm) 
0.0031 in (0.08 mm) 


0.0039 to 0.0078 in (0.10 ta 0.20 mm) 
0.0137 in {0.35mm} 


2.0470 to 2.0472 in (51.994 to 52.000 mm) 
2 0468 to 2.0470 in (51.988 to 51.994 mm) 
2 0465 to 2.0468 in (51.982 to 51.988 mm) 


1.7714 to 1.7716 in (44,994 to 45.000 mm) 
1.7712 to 1.7714 in (44.988 to 44.994 mm) 
T.7/10 to 1.7712 in (44.332 to 44.988 mm) 
0.0004 in (0.01 mm) 


0.0008 to 0.0016 in (0.02 to 0.04 mm; 
0.0024 in (0.06 mm) 


0.0786 to 0.0787 in (1,996 to 2.000 mm) 
0.0787 to 0.0788 in (1.999 to 2.003 mm) 
0.0788 to 0.0789 in (2.002 to 2.006 mm) 
0.0789 to 0.0790 in (2.005 to 2.009 mm) 
0.0790 to 0.0791 in (2.008 to 2.012 mm; 


Main bearing bore sizes (markings stamped on ail pan mating surface) 


Sidakick anc tracker modals 
Marking "A" .......................................... 
Marking “BY .......................................... 
Marking C7 ......................................-...- 
Samurai models 
Marking “AT ee ee ee eee IIR 
Marking B^... i oiii ee | 
Marking "C^ .......................................... 


Cylinder bore 
Diameter 
1300 cc engine 
Marking “1”^.............................. D rn 
Marking A ............................................ 
1600 cc engine 
Marking 17............................................ 
Marking A .......... ssn 
Out-of-reund/taper limits .................. cucu 


Pistons and rings 
Piston diameter" 
1390 cc engine 
Marking MJ 
Marking “2 ........................................ ney 
1600 cc engine 
Marking "1" ааа RII 
Marking Ê ......................‹ Dac eene аааз а 
Fiston-to-bore clearance .................................... 
Piston ring end gap 
Compression nngs ........... DEMNM 
Oa a у... зз. ааз unn 
Piston ring side clearance 
No. 1 {top} compression ring 
otandard ............... eee ee eee 


No, 2 compression ring 
otandard ................................... аз... 


` Measured 0.63-inch (16 mim) up from bottom of skirt 


Torque specifications** 

Distributor gear case bolts .................................. 
Main bearing cap bolts ...................................... 
Connecting rod cap пиїз..................................... 
Rear oil seal housing bolts ................................... 
"" Note: Refer to Part А for additional torque specifications. 


2.2047 to 2.2050 in (56.000 to 56.006 mm) 
2.2050 to 2.2052 In (56.006 to 56.012 mm) 
2 2052 to 2.2054 in (56.012 ta 56.018 тт) 


1.9292 to 1.9294 in (49.000 to 49.006 mm} 
1.9294 to 1.9296 in (49.006 to 49.012 тт) 
1.9296 to 1.9298 in (49.012 to 49.018 mm) 


2.913B to 2.9142 in (74.01 to 74.02 mm) 
2.0134 to 2.9138 in (74.01 to 74.02 mm 


e 9531 to 2,9535 in (75.01 to 75.02 тт) 
2.9528 to 2.9531 in (75.00 to 75.01 mm) 
0.0039 in (0.10 mm) 


2 9126 ta 2.9130 in (73.98 to 73.99 mm) 
2.9122 to 2.9126 in (73.97 to 73.98 mm) 


2.4520 to 2 8524 in (74.98 to 74.99 mm) 
2.9516 to 2.9520 in (74.97 to 74.98 mmy) 
ООВ to 0.0015 in (0.02 to 0.04 mim) 


0.008 to 0.014 in (0.20 to 0.35 mm} 
0.0079 to 0.0275 In (0.020 to 0.070 mim) 


0.0012 to 0.0027 in (0.03 to 0.07 mm} 
0.005 in (0.12 mm) 


0.0008 to 0.0023 in (0.02 to 0.05 mm) 
0.004 in (0.10 mm) 


Ft-Ibs 


о. to FE 
46.5 to 41 
24 to 26.5 
7 to 8.0 
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24 The oil pressure sending unit is located between the oil filter 
and exhaust manifold (arrow) 





1 General information 





Included in this portion of Chapter 2 are the general overhaul proce- 
dures for the cylinder head(s) and internal engine components. 

The information ranges from advice concerning preparation for an 
overhaul and the purchase of replacement parts to detailed, step-by-step 
procedures covering removal and installation of internal engine compo- 
nents and the inspection of parts. 

The following Sections have been written based on the assumption 
that the engine has been removed from the vehicle. For information con- 
cerning in-vehicle engine repair, as well as removal and installation of the 
external components necessary for the overhaul, see Part A of this Chap- 
ler and Section 7 of this Part. 

The Specifications included in this Part are only those necessary for 
the inspection and overhaul procedures which follow. 

Refer to Part A for additional Specifications. 


2 Engine overhaul – general information 








Refer to illustrations 2.4 

Its notalways easy to determine when, or if, an engine should be com- 
pletely overhauled, as a number of factors must be considered. 

High mileage is not necessarily an indication that an overhaul is need- 
ed, while low mileage doesn't preclude the need for an overhaul. Frequen- 
cy of servicing is probably the most important consideration. An engine 
that's had regular and frequent oil and filter changes, as well as other re- 
quired maintenance, will most likely give many thousands of miles of reli- 
able service. Conversely, a neglected engine may require an overhaul 
very early in its life. 

Excessive oil consumption is an indication that piston rings, valve 
seals and/or valve guides are in need of attention. Make sure thatoil leaks 
aren't responsible before deciding that the rings and/or guides are bad. 
Perform a cylinder compression check to determine the extentof the work 
required (see Section 3). 

Check the oil pressure with a gauge installed in place of the oil pres- 
sure sending unit (see illustration) and compare itto this Chapter's Spec- 
ifications. If it's extremely low, the bearings and/or oil pump are probably 
worn out. 

Loss of power, rough running, knocking or metallic engine noises, ex- 
cessive valve train noise and high fuel consumption rates may also point 
lo the need for an overhaul, especially if they're all present at the same 
lime. If a complete tune-up doesn't remedy the situation, major mechani- 
cal work is the only solution. 

Ап engine overhaul involves restoring the internal parts to the specifi- 
cations of a new engine. During an overhaul, the piston rings are replaced 
and the cylinder walls are reconditioned (rebored and/or honed). If a re- 
bore is done by an automotive machine shop, new oversize pistons will 
also be installed. The main bearings, connecting rod bearings and 
camshaft bearings are generally replaced with new ones and, if necess- 
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3.6 А compression gauge with a threaded fitting for the spark 
plug hole is preferred over the type that requires hand pressure to 
maintain the seal — be sure to open the throttle and choke valves 
as far as possible during the compression check! 





ary, the crankshaft may be regroundto restore the journals. Generally, the 
valves are serviced as well, since they're usually in less-than-perfect con- 
dition at this point. 

While the engine is being overhauled, other components, such as the 
distributor, starter and alternator, can be rebuilt as well. The end result 
should be a like new engine that will give many trouble free miles. Note: 
Critical cooling system components such as the hoses, drivebelts, ther- 
mostat and water pump MUST be replaced with new parts when an engine 
is overhauled. The radiator should be checked carefully to ensure that it 
isn't clogged or leaking (see Chapter 3). Also, we don't recommend over- 
hauling the oil pump — always install a new one when an engine is rebuilt. 

Before beginning the engine overhaul, read through the entire proce- 
dure to familiarize yourself with the scope and requirements of the job. 
Overhauling an engine isn't difficultif you follow all of the instructions care- 
fully, have the necessary tools and equipment and pay close attention to 
all specifications; however, it can be time consuming. Plan on the vehicle 
being tied up for a minimum of two weeks, especially if parts mustbe taken 
to an automotive machine shop for repair or reconditioning. Check on 
availability of parts and make sure that any necessary special tools and 
equipment are obtained in advance. Most work can be done with typical 
hand tools, although a number of precision measuring tools are required 
for inspecting parts to determine if they must be replaced. Often an auto- 
motive machine shop will handle the inspection of parts and offer advice 
concerning reconditioning and replacement. Note: Always wait until the 
engine has been completely disassembled and all components, especial- 
ly the engine block, have been inspected before deciding what service and 
repair operations must be performed by an automotive machine shop. 
Since the block's condition will be the major factor to consider when deter- 
mining whether to overhaul the original engine or buy a rebuilt one, never 
purchase parts or have machine work done on other components until the 
block has been thoroughly inspected. As a general rule, time is the primary 
cost of an overhaul, so it doesn't pay to install worn or substandard parts. 

As a final note, to ensure maximum life and minimum trouble from a 
rebuilt engine, everything must be assembled with care in a spotlessly 
clean environment. 





3 Cylinder compression check 





Refer to illustration 3.6 

1 Acompression check will tell you what mechanical condition the up- 
per end (pistons, rings, valves, head gaskets) of your engine is in. Specifi- 
cally, it can tell you if the compression is down due to leakage caused by 
worn piston rings, defective valves and seats or a blown head gasket. 
Note: The engine must be at normal operating temperature and the bat- 
tery must be fully charged for this check. Also, if the engine is equipped 
with a carburetor, the choke valve must be all the way open to get an accu- 
rate compression reading (if the engine's warm, the choke should be 
open). 
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| 5.5 Label both ends of each wire before disconnecting them 


2 Begin by cleaning the area around the spark plugs before you remove 
them (compressed air should be used, if available, otherwise a small 
brush or even a bicycle tire pump will work). The idea is to prevent dirt from 
getting into the cylinders as the compression check is being done. 

3 Remove all of the spark plugs from the engine (see Chapter 1). 

4  Blockthe throttle wide open. 

5  Detachthecoil wire fromthe center of the distributor cap and groundit 
on the engine block. Use a jumper wire with alligator clips on each end to 
ensure a good ground. On EFI equipped vehicles, the fuel pump circuit 
should also be disabled (see Chapter 4). 

6 Install the compression gauge in the number one spark plug hole (see 
illustration). 

7  Cranktheengine over atleast seven compression strokes and watch 
the gauge. The compression should build up quickly in a healthy engine. 
Low compression on the first stroke, followed by gradually increasing 
pressure on successive strokes, indicates worn piston rings. А low com- 
pression reading on the first stroke, which doesn't build up during succes- 
sive strokes, indicates leaking valves or a blown head gasket (a cracked 
head could also be the cause). Deposits on the valve seats can also cause 
low compression. Record the highest gauge reading obtained. 

8 Repeat the procedure for the remaining cylinders and compare the 
results to this Chapter's Specifications. 

9  Addsome engine oil (about three squirts from a plunger-type oil can) 
to each cylinder, through the spark plug hole, and repeat the test. 

10 Ifthecompression increases after the oil is added, the piston rings are 
definitely worn. If the compression doesn't increase significantly, the leak- 
age is occurring at the valves or head gasket. Leakage past the valves 
may be caused by burned valve seats and/or faces or warped, cracked or 
bent valves. 

11 If two adjacent cylinders have equally low compression, there's a 
strong possibility that the head gasket between them is blown. The ap- 
pearance of coolant in the combustion chambers or the crankcase would 
verify this condition. 

12 Ifoneoylinderis 20 percent lower than the others, and the engine has 
a slightly rough idie, a worn exhaust lobe on the camshaft could be the 
cause. 

13 If the compression is unusually high, the combustion chambers are 
probably coated with carbon deposits. If that's the case, the cylinder 
head(s) should be removed and decarbonized. 

14 If compression is way down or varies greatly between cylinders, it 
would be a good idea to have a leak-down test performed by an automo- 
tive repair shop. This test will pinpoint exactly where the leakage is occur- 
ring and how severe it is. 





4 Engine removal — methods and precautions 


If you've decided that an engine must be removed for overhaul or major 
repair work, several preliminary steps should be taken. 

Locating a suitable place to work is extremely important. Adequate 
work space, along with storage space for the vehicle, will be needed. If à 
shop or garage isn't available, at the very least a flat, level, clean work sur- 
face made of concrete or asphalt is required. 


Cleaning the engine compartment and engine before beginning the re- 
moval procedure will help keep tools clean and organized. 


An engine hoist or A-frame will also be necessary. Make sure the | 
equipmentis rated in excess of the combined weight of the engine and ac- _ 


cessories. Safety is of primary importance, considering the potential haz- 
ards involved in lifting the engine out of the vehicle. 

If the engine is being removed by a novice, a helper should be avail- 
able. Advice and aid from someone more experienced would also be help- 
ful. There are many instances when one person cannot simultaneously 
perform all of the operations required when lifting the engine out of the ve- 
hicle. 

Plan the operation ahead of time. Arrange for or obtain all of the tools 
and equipment you'll need prior to beginning the job. Some of the equip- 
mentnecessary to perform engine removal and installation safely and with 
relative ease are (in addition to an engine hoist) a heavy duty floor jack, 
complete sets of wrenches and sockets as described in the front of this 
manual, wooden blocks and plenty of rags and cleaning solvent for mop- 
ping up spilled oil, coolant and gasoline. If the hoist must be rented, make 
sure that you arrange for it in advance and perform all of the operations 
possible without it beforehand. This will save you money and time. 

Plan for the vehicle to be out of use for quite a while. A machine shop 
will be required to perform some of the work which the do-it-yourselfer 
can't accomplish without special equipment. These shops often have à 
busy schedule, soitwould be a good idea to consult them before removing 
the engine in order to accurately estimate the amount of time required to 
rebuild or repair components that may need werk. 

Always be extremely careful when removing and installing the engine. 
Serious injury can result from careless actions. Plan ahead, take your time 
anda job of this nature, although major, can be accomplished successful- 
ly. 


5 Engine - removal and installation 








Refer to illustrations 5.5, 5.24a and 5.24b 

Warning: The air conditioning system is under high pressure! If it is neces- 
sary to disconnect air conditioning hoses for engine removal, first have a 
dealer service department or service station discharge the system. Care- 
fully inspect the routing of air conditioning system refrigerant lines before 
beginning engine removal to see if line disconnection, and therefore pro- 
fessional discharging, is necessary. 


Removal 
1 Refer to Chapter 4 and relieve the fuel system pressure (EFI 
equipped vehicles only), then disconnect the negative cable from the bat- 


tery. 
2 Cover the fenders and cowl and remove the hood (see Chapter 11). 
Special pads are available to protect the fenders, but an old bedspread or 
blanket will also work. 

3 Remove the air cleaner assembly. 

4 Drain the cooling system (see Chapter 1). 

5  Labelthe vacuum lines, emissions system hoses, wiring connectors, 
ground straps and fuel lines, to ensure correct reinstallation, then detach 
them. Pieces of masking tape with numbers or letters written on them work 
well (see illustration). If there's any possibility of confusion, make а 
sketch of the engine compartment and clearly label the lines, hoses and 
wires. 

6 Label and detach all coolant hoses from the engine. 

7 Remove the cooling fan, shroud and radiator (see Chapter 3). 

8 Remove the drivebelts (see Chapter 1). 

9 Warning: Gasoline is extremely flammable, so extra precautions 
must be taken when working on any part of the fuel system. DO NOT 
smoke or allow open flames or bare light bulbs near the vehicle. Also, don't 
work in a garage if a natural gas appliance with a pilot light is present. Dis- 
connect the fuel lines running from the engine to the chassis (see Chapter 
4). Plug or cap all open fittings/lines. 

10 Disconnectthe throttle linkage (and TV linkage/speed control cable, if 
equipped) from the engine (see Chapter 4). 

11 On power steering equipped vehicles, unbolt the power steering 
pump (see Chapter 10). Leave the lines/hoses attached and make sure 
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5.2448 Pull the engine forward as far as possible to clear 
the transmission... 
e pump is kept in an upright position in the engine compartment (use 
е or rope to restrain it out of the way). 

1 2 On A/C equipped vehicles, unbolt the compressor (see Chapter 3) 

and set it aside. Do not disconnect the hoses uniess it is necessary. 
3 Drain the engine oil (see Chapter 1) and remove the filter. 

14 Remove the starter motor (see Chapter 5). 

15 Remove the alternator (see Chapter 5). 

1 | Unbolt the exhaust system from the engine (see Chapter 4). 
Bn re working on a vehicle with an automatic transmission, refer to 
pler 7 and remove the torque converter-to-driveplate fasteners. 

8 Suppor the transmission with a jack. Position a block of wood be- 
n them to prevent damage to the transmission. Special transmission 
ks With safety chains are available — use one if possible. 

Atcha engine sling or a length of chain to the lifting brackets on the 


D. Rollthe hoistinto position and connect the sling toit. Take up the slack 
nt the Ye sling or chain, but don't lift the engine. 
Ing: DO NOT place any part of your body under the engine when it's 
ррогіес only by a hoist or other lifting device. 
н the transmission-to-engine block bolts. 
2 Remove the engine mount-to-frame bolts. 
9 Recheck to be sure nothing is still connecting the engine to the trans- 
nii 1or vehicle. Disconnect anything still remaining. 
4 Raise the engine slightly. Carefully work it forward to separate it from 
he ransmission (see illustration). If you're working on a vehicle with an 
mp transmission, be sure the torque converter stays in the trans- 
(clamp a pair of vise-grips to the housing to keep the converter 
E out). If you're working on a vehicle with a manual transmis- 
sk on En shaftmustbe completely disengaged from the clutch. Slow- 
в the engine out of the engine compartment (see illustration). 
ck carefully to make sure nothing is hanging up. 
Коо» the flywheel/driveplate and mount the engine on an engine 


stand. 


tallation 
S Check the engine and transmission mounts. If they're worn or dam- 
d, replace them. 
Й уо re working on a manual transmission equipped vehicle, install 
маме and pressure plate (see Chapter 8). Now is a good time to install 
anew clutch. 
?8 Carefully lower the engine into the engine compartment — make sure 
he engine mounts line up. 
АШ you're working on an automatic transmission equipped vehicle, 
de the torque converter into the crankshaft following the procedure out- 
ed in Chapter 7. 
E re working on a manual transmission equipped vehicle, apply a 
iol high- -temperature grease to the input shaft and guide it into the 
shaft pilot bearing until the bellhousing i is flush with the engine block. 
1 Instal the transmission-to-engine bolts and tighten them securely. 
a sion DO NOT use the bolts to force the transmission and engine to- 


+ : then slowly raise the engine until it clears the body 


5.24 . 


32 Reinstall the remaining components in the reverse order of removal. 
33 Add coolant, oil, power steering and transmission fluid as needed. 
34 Runthe engine and check for leaks and proper operation of all acces- 
sories, then install the hood and test drive the vehicle. 

35 Havethe A/C system recharged and leak tested, if itwas discharged. 





6 Engine rebuilding alternatives 





The do-it-yourselfer is faced with a number of options when performing 
an engine overhaul. The decision to replace the engine block, piston/con- 
necting rod assemblies and crankshaft depends on a number of factors, 
with the number one consideration being the condition of the block. Other 
considerations are cost, access to machine shop facilities, parts availabil- 
ity, time required to complete the project and the extentof prior mechanical 
experience on the part of the do-it-yourselfer. 

Some of the rebuilding alternatives include: 

Individual parts — If the inspection procedures reveal that the engine 
block and most engine components are in reusable condition, purchasing 
individual parts may be the mosteconomical alternative. The block, crank- 
shaftand piston/connecting rod assemblies should all be inspected care- 
fully. Even if the block shows little wear, the cylinder bores should be 
surface honed. 

Short block — A short block consists of an engine block with a crank- 
shaft and piston/connecting rod assemblies already installed. All new 
bearings are incorporated and all clearances will be correct. The existing 
camshaft, valve train components, cylinder head(s) and external parts can 
be bolted to the short block with little or no machine shop work necessary. 

Long block — A long block consists of a short block plus an oil pump, 
oil pan, cylinder head(s), rocker arm cover(s), camshaft and valve train 
components, timing sprockets and chain or gears and timing cover. All 
components are installed with new bearings, seals and gaskets incorpo- 
rated throughout. The installation of manifolds and external parts is all 
that's necessary. 

Give careful thought to which alternative is best for you and discuss 
the situation with local automotive machine shops, auto parts dealers and 
experienced rebuilders before ordering or purchasing replacement parts. 





7 Engine overhaul — disassembly sequence 





Hefer to illustration 7.5 

1 It's much easier to disassemble and work on the engine if it's mounted 
ona portable engine stand. A stand can often be rented quite cheaply from 
an equipment rental yard. Before the engine is mounted on a stand, the 
flywheel/driveplate and rear oil seal housing should be removed from the 
engine. 

2 lfastandisn'tavailable, it's possible to disassemble the engine with it 
blocked up on the floor. Be extra careful notto tip or drop the engine when 
working without a stand. 
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7.59 Clyinder block components — exploded view 


! Cylinder block 10 Crank thrust bearings 

2 flywheol ff  Crankshait 

3 Flywheel boit i2 Main bearing 

4 Pilot Dearing 13 Main Dearing cap bolt 

5 Housing bolt 14  Mainbeanng eap washer 
6 Oi seal housing f Main beanng cap 

7 (hl seal housing gasket fê Front main off seal 

б Dowel pin f7 Crankshaft pulley kay 

9 Hear main oil seal 


4 Н you're going to obtain a rebuilt engine, ad external components 
must cama off first, ta be transferred to the replacement engine, just as 
they will if you're doing a complete engine overhaul yourself. These in- 
clude: 

Alternator and brackets 

Emissions control! components 

Distributor, spark plug wires and spark plugs 

Thermostat and housing cover 

Water pump 

EF! components or carburetor 

intake/eaxhaust manifolds 

Ot! filter 

Engine mounts 

Clutch and lliywhooldnivoplate 

Engine rear plate 
Note: When removing the external components from the engine, pay 
close anmention ro details that may be helpful or important during instala- 
tion. Note the installed position of gaskets, seals, spacers, pins, brackets, 
washers, bolts and other small tems. 


4 if you're obtaining a short block, which consists of the engine block, 
crankshaft, pistons and connecting rods ail assembled, then the cylinder 
head, oif gan and oil pump will have to be removed as well, See Engine 
rebuilding alternativas for additional information regarding the different 
possibilibes to be considered. 
5 It you're planning a compiete overhaul, the engine must be disas- 
sembled and the internal components removed in the following order: 

Camshaft cover 

intake and exhaust manifolds 

mina belt and sprockets 

Hockor arms and shafts 

Lylinder head 

М pan 

CA pump 

Pistonv/connocting rod assemblies 

crankshaft and main bearings 


6 Before beginning the disassembly and overhaul procedures, make 
sure the following items are available, Also, refer to Engine overhaul - 
reassembly sequence for а list of tools and materials needed for engine 
reassembly. 

Common hand 10015 

ота! cardboard boxes or plastic bags for storing parts 

Gasket scraper 

Ridge reamer 

Micrometers 

Telescoping gauges 

Dial indicator set 

Valve spring comprossor 

Cylinder surfacing hone 

Piston ring groove cleaning tool 

Fiectric drill motor 

Tap and die set 

Wire brushes 

Oi! gallery brushes 

Cleaning solvent 





B Cylinder head — disassembly 





Refer ro illustrations 6.24, 8.2Ь, 8.3, 8.4, 8.5, 8.6a and 8.6b 

Noto: Now and rebuilt cylinder heads are commonly available for most 
engines at dealerships and auto parts stores. Due to the fact that some 
specializedtools are necessary for the disassembly and inspection proce- 
dures, and replacement parts may not be readily available, it may be more 
practicaland economical far the home mechanic to purchase replacement 
head rather than taking the tima ro disassemble, inspect and recondition 
tha ongunat 

1 Cylinder head disassembly involves removal of the camshait, intake 
and exhaust valves and related components. If they're stili in place, re- 
move the rocker arms and shafts from the cylinder head (see Chapter 2А, 
Section 10). Label the parts or store them separately so they can be rein- 
stalled in thair ariginal locationis. 
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8.28 Cylinder head components — exploded view (8-valve engines) 


1 Camshaft 6 Valve spring 11 Valve guide 

2 Exhaust valve 7 Valve stem seal 12 Distributor case O-ring 
3 = Intake valve 8 Valve spring retainer 13 Distributor case 

4 Valve spring seat 9 Valve keepers 14 Cylinder head gasket 
5 


Camshaft oil seat 10 Cylinder head 


۹ 
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Ач а ^L ft ^o» 


„лг? 


ГЫС: 
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8.2b Remove the three bolts (arrows) and pull the 8.3 Carefully slip the camshaft out the rear (distributor end) of 


distributor case off the cylinder head — guide the camshaft with your other hand and 
be careful not to damage the bearing surfaces in the head 
(8-valve engines) 


E Remove the distributor case from the cylinder head (see illustra- installed in the same valve guides they are removed from (see Illustra- 
Wons), tion). 

3 On 8-valve engines, gently guide the camshaft out of the cylinder 5 Compress the springs on the first valve with a spring compressor and 
head (see illustration). Note: Refer to the Rocker arms and shafts — re- remove the keepers (see illustration). Carefully release the valve spring 
.movalandinstallation procedure in part A for camshaft removal and instal- compressor and remove the retainer, the spring and the spring seat (if 
lation on 16-valve engines. used). 

4 Before the valves are removed, arrange to label and store them, 6 Pull the valve out of the head, then remove the oil seal from the guide 
along with their related components, so they can be kept separate and re- (seeillustration). If the valve binds in the guide (won't pull through), push 
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8.4 A small plastic bag, with an appropriate label, can 
be used to store the valve train components so they can 
be kept together and reinstalled in the correct guide 





уі 


` 
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8.6a The valve seals тау be pulled off with pliers 


it back into the head and deburr the area around the keeper groove with a 
fine file or whetstone (see illustration). 

7  Repeatthe procedure forthe remaining valves. Remember to keep all 
the parts for each valve together so they can be reinstalled in the same 
locations. 

8 Once the valves and related components have been removed and 
stored in an organized manner, the head should be thoroughly cleaned 
and inspected. If a complete engine overhaul is being done, finish the en- 
ginedisassembly procedures before beginning the cylinder head cleaning 
and inspection process. 


9 Cylinder head and camshaft — cleaning and inspection 


Refer to illustrations 9.12, 9.14, 9.15, 9.16, 9.17, 9.18, 9.24, 9.25 and 9.26 


1 Thorough cleaning of the cylinder head and related valve train com- 
ponents, followed by a detailed inspection, will enable you to decide how 
much valve service work must be done during the engine overhaul. Note: 
If the engine was severely overheated, the cylinder head is probably 
warped (see Step 12). 








8.5 Use a valve spring compressor to compress the 
spring, then remove the keepers from the valve stem 


8.6b If the valve won't pull through the guide, deburr 
the edge of the stem end and the area around the top of 
the keeper groove with a file 


Cleaning 


2 Scrape all traces of old gasket material and sealing compound off the 
head gasket, intake manifold and exhaust manifold sealing surfaces. Be 
very careful not to gouge the cylinder head. Special gasket removal sol- | 
vents that soften gaskets and make removal much easier are available at 
auto parts stores. | 

3 Remove all built up scale from the coolant passages. 

4 Run a stiff wire brush through the various holes to remove deposits 
that may have formed in them. 

5  Runanappropriate size tap into each of the threaded holes to remove 
corrosion and thread sealant that may be present. If compressed air is 
available, use it to clear the holes of debris produced by this operation. | 
Warning: Wear eye protection when using compressed air! 

6 Clean the rocker arm shaft oil holes with a wire and compressed air (if 
available). Warning: Wear eye protection. 

7 Clean the cylinder head and with solvent and dry it thoroughly. Com- 
pressed air will speed the drying process and ensure that all holes and re- 
cessedareas are clean. Note: Decarbonizing chemicals are available and 
may prove very useful when cleaning cylinder heads and valve train com- 
ponents. They are very caustic and should be used with caution. Be sure 
to follow the instructions on the container. 

8 Clean the rocker arms, rocker shafts and camshaft with solvent and 
dry them thoroughly (don't mix them up during the cleaning process). 




























$12 Check the cylinder head gasket surface for warpage by 

_ trying to slip a feeler gauge under the straightedge (see the 
pecifications for the maximum warpage allowed and use a feeler 
gauge of that thickness) 





NEW VALVE WORN VALVE 


9.15 Check for valve wear at the points shown here 


-1 Valve tip 4 Stem (most worn area) 
2 Keeper groove 5 Valve face 
3 Stem (least worn area) 6 Margin 


impressed air will speed the drying process and can be used to clean 
Jl the oil passages. 

- Clean all the valve springs, spring seats, keepers and retainers with 
ent and dry them thoroughly. Do the components from one valve at a 
he lo avoid mixing up the parts. 

10 Scrape off any heavy deposits that may have formed on the valves, 
Vn use amotorized wire brush to remove deposits from the valve heads 
stems. Again, make sure the valves don't get mixed up. 


Ispection 

ite: Be sure to perform all of the following inspection procedures before 
Ieluding that machine shop work is required. Make a list of the items 
Mat need attention. 

ylinder head 

| Inspect the head very carefully for cracks, evidence of coolant leak- 
pe and other damage. If cracks are found, check with an automotive ma- 
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9.14 A dial indicator can be used to determine the valve 
stem-to-guide clearance (move the valve stem as 
indicated by the arrows) 


VALVE MARGIN WIDTH 





9.16 The margin width on each valve must be as specified (if no 
margin exists, the valve cannot be reused) 


chine shop concerning repair. If repair isn't possible, a new cylinder head 
should be obtained. 

12 Usingastraightedge and feeler gauge, check the head gasket mating 
surface for warpage (see illustration). lf the warpage exceeds the limit 
listed in this Chapter's Specifications, it can be resurfaced at an automo- 
tive machine shop. 

13 Examine the valve seats in each of the combustion chambers. If 
they're pitted, cracked or burned, the head will require valve service that's 
beyond the scope of the home mechanic. 

14 Check the valve stem-to-guide clearance by measuring the lateral 
movement of the valve stem with a dial indicator attached securely to the 
head (see illustration). The valve must be in the guide and approximately 
1/16-inch off the seat. The total valve stem movement indicated by the 
gauge needle must be divided by two to obtain the actual clearance. After 
this is done, if there's still some doubt regarding the condition of the valve 
guides they should be checked by an automotive machine shop (the cost 
should be minimal). 


Valves 

15 Carefully inspect each valve face for uneven wear, deformation, 
cracks, pits and burned areas (see illustration). Check the valve stem for 
scuffing and galling and the neck for cracks. Rotate the valve and check for 
any obvious indication that it's bent. Look for pits and excessive wear on 
the end of the stem. The presence of any of these conditions indicates the 
need for valve service by an automotive machine shop. 

16 Measurethe margin width on each valve (seeillustration). Any valve 
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9.17 Measure the free length of each valve spring with 
a dial or vernier caliper 





9.24 Check the cam lobes for pitting, wear and score marks = if 
scoring is excessive, as is the case here, replace the camshaft 


Ж: 


PT 
A { ` 


9.26 Measure the diameter of each journal — if any journal 
measures less than the specified minimum, replace the camshaft 











9.25 Measure the height of each lobe — if any lobe height is less | 
than the specified minimum, replace the camshaft 


with a margin narrower than specified will have to be replaced with a new 
one. 


Valve components 
17 Check each valve spring for wear (on the ends) and pits Measure the 
free length and compare it to the Specifications in this Chapter (see illus- 
tration). Any springs that are shorter than specified have sagged and 
should not be reused. The tension of all springs should be checked with a? 
special fixture before deciding that they're suitable for use in a rebuilt en- 
gine (take the springs to an automotive machine shop for this check). 
18 Stand each spring on a flat surface and check it for squareness (see 
illustration). If any of the springs are distorted or sagged, replace all of 
them with new parts. 

19 Check the spring retainers and keepers for obvious wear and cracks. 
Any questionable parts should be replaced with new ones, as extensive 
damage will occur if they fail during engine operation. 


Rocker arm components 
20 Check the rocker arm faces (the areas that contact the camshaft andi 
valve stems) for pits, wear, galling, score marks and rough spots. Check 
the rocker arm pivot contact areas and shafts as well. Look for cracks in 
each rocker arm. 

21 Check the rocker arm adjusting screws for damaged threads and 
nuts. 





11.3a Special tool J34835 is recommended for valve 
seal installation, . . . 





` 115 Ensure that the valve springs are installed with the 
small-pitch coils nearest to the cylinder head 


A  Large-pitch coils С X Valve spring retainer side 
B  Smalkpitch coils О Cylinder head side 


ІА. 
22 Апу damaged or excessively worn parts must be replaced with new 
‘Ones 


23 Ifthe inspection process indicates that the valve components are in 
generally poor condition and worn beyond the limits specified, which is 
Usually the case in an engine that's being overhauled, reassemble the 
valves in the cylinder head and refer to Section 10 for valve servicing rec- 
‘ommendations. 


haft 
Visually examine the camshaft journals and rocker arms. Check for 
‘Score marks, pitting and evidence of overheating (blue, discolored areas) 
(see illustration). If wear is excessive or damage is evident, the compo- 
‘tent will have to be replaced. 
% Using a micrometer or an accurate caliper, measure the cam lobe 
"eight and compare it to this Chapter's Specifications. If the lobe height is 
less than the minimum allowable, the camshaft is worn and must be re- 
placed (see illustration). 
¢ Using a micrometer or accurate caliper, measure the diameter of 
"ach journal and compare it to this Chapter's Specifications (see illustra- 
lon). If the journals are worn or damaged, replace the camshaft. 
2? Using an inside micrometer or a telescoping gauge, measure each 
‘housing bore. Subtract the journal diameter measurements from the 
housing bore measurements to determine the bearing oil clearance. Com- 
pare it to this Chapter's Specifications. If the clearance is greater than the 
‘Maximum, replace the camshaft and, if necessary, the cylinder head. 
















11.3b... but a deep socket and a hammer can be used if 


the tool isn't available - don't hammer on the seals once 
they're installed 


10 Valves - servicing 





1 Because of the complex nature of the job and the special tools and 
equipment needed, servicing of the valves, the valve seats and the valve 
guides, commonly known as a valve job, should be done by a professional. 
2  Thehome mechanic can remove and disassemble the head, do the 
initial cleaning and inspection, then reassemble and deliver it to a dealer 
service department or an automotive machine shop for the actual service 
work. Doing the inspection will enable you to see what condition the head 
and valvetrain components are in and will ensure that you know what work 
and new parts are required when dealing with an automotive machine 
shop. 

3  Thedealer service department, or automotive machine shop, will re- 
move the valves and springs, recondition or replace the valves and valve 
seats, recondition the valve guides, check and replace the valve springs, 
spring retainers and keepers (as necessary), replace the valve seals with 
new ones, reassemble the valve components and make sure the installed 
spring height is correct. The cylinder head gasket surface will also be re- 
surfaced if it’s warped. 

4  Afterthevalvejobhas been performed by a professional, the head will 
be in like new condition. When the head is returned, be sure to clean it 
again before installation on the engine to remove any metal particles and 
abrasive grit that may still be present from the valve service or head resur- 
facing operations. Use compressed air, if available, to blow out all the oil 
holes and passages. 





11 Cylinder head – reassembly 





Refer to illustrations 11.3a, 11.3b, 11.5, 11.6 and 11.8 


1 M Regardless of whether or not the head was sent to an automotive re- 
pair shop for valve servicing, make sure it's clean before beginning reas- 
sembly. 

2 If the head was sent out for valve servicing, the valves and related 
components will already be in place. Begin the reassembly procedure with 
Step 8. | 

3 Install new seals on each of the valve guides. Using a hammer and a 
deep socket or seal installation tool, gently tap each seal into place until it's 
completely seated on the guide (see illustrations). Don't twist or cock the 
seals during installation or they won't seal properly on the valve stems. 
4 Beginning at one end of the head, lubricate and install the first valve. 
Apply moly-base grease or clean engine oil to the valve stem. 

5  Dropthe spring seat or shim(s) (if used) over the valve guide and set 
the valve spring and retainer in place (see illustration). 

6 Compress the springs with a valve spring compressor and carefully 
install the keepers in the groove, then slowly release the compressor and 
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11.6 Keepers don't always stay in place, so apply a small dab of 
grease to each one as shown here before installation — it'll hold 
them in place on the valve stem as the spring is released 


make sure the keepers seat properly. Apply a small dab of grease to each 
keeper to hold it in place if necessary (see illustration). 

7  Repeatthe procedure for the remaining valves. Be sure to return the 
components to their original locations — don't mix them up! 

8 Check the installed valve spring height with a ruler graduated in 
1/32-inch increments or a dial caliper. If the head was sent out for service 
work, the installed height should be correct (but don't automatically as- 
sume that itis). The measurement is taken from the top of each spring seat 
or shim(s) to the bottom of the retainer (see illustration). If the height is 
greater than specified, shims can be added under the springs to correct it. 
Caution: Don't, under any circumstances, shim the springs to the point 
where the installed height is less than specified. 

9 Apply moly-base grease to the rocker arm faces and the camshaft, 
then install the camshaft, rocker arms, springs and shafts. 

10 Reinstall the distributor case, using a new O-ring. 





12 Pistons/connecting rods — removal 





Refer to illustrations 12.1, 12.3 and 12.6 

Note: Prior to removing the piston/connecting rod assemblies, remove the 
cylinder head, the oil pan and the oil pickup by referring to the appropriate 
Sections in Chapter 2. 

1 Use your fingernail to feel if a ridge has formed at the upper limit of ring 





12.1 Aridge reamer is required to remove the ridge from the top 
of the cylinder — do this before removing the pistons! 





11.8 Be sure to check the valve spring installed height 
(the distance from the top of the seat/shims to 


the top of the spring) 


travel (about 1/4-inch down from the top of each cylinder). If carbon depos- 
its or cylinder wear have produced ridges, they must be completely re- 
moved with a special tool (see illustration). Follow the manufacturers 
instructions provided with the tool. Failure to remove the ridges before at- 
tempting to remove the piston/connecting rod assemblies may result in 
piston breakage. 

2 After the cylinder ridges have been removed, turn the engine upside- 
down so the crankshaft is facing up. 

3 Before the connecting rods are removed, check the end play with feel- 
er gauges. Slide them between the first connecting rod and the crankshaft 
throw until the play is removed (see illustration). The end play is equal to 
the thickness of the feeler gauge(s). If the end play exceeds the service 
limit, new connecting rods will be required. If new rods (or a new crank- 
shaft) are installed, the end play may fall under the specified minimum (fit 
does, the rods will have to be machined to restore it — consult an automo 
tive machine shop for advice if necessary). Repeat the procedure for the 
remaining connecting rods. 

4  Checkthe connecting rods and caps for identification marks. If they 
aren't plainly marked, use a small center punch to make the appropriate 
number of indentations on each rod and cap (1, 2, 3, 4, depending on the 
cylinder they're associated with). 

5 Loosen each of the connecting rod cap nuts 1/2-turn at a time until 
they can be removed by hand. Remove the number one connecting rod 
cap and bearing insert. Don't drop the bearing insert out of the cap. 

6 Slip a short length of plastic or rubber hose over each connecting rod 








12.3 Check the connecting rod end play with a feeler 
gauge as shown 
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126 To prevent damage to the crankshaft journals and 
cylinder walls, slip section of hose over the rod bolts 
before removing the pistons 


cap bolt to protect the crankshaft journal and cylinder wall as the piston is 
removed (see illustration). 

7 Remove the bearing insert and push the connecting rod/piston as- 
sembly out through the top of the engine. Use a wooden hammer handle to 
push on the upper bearing surface in the connecting rod. If resistance is 
felt, double-check to make sure that all of the ridge was removed from the 
cylinder. 

8 Repeat the procedure for the remaining cylinders. 

3 After removal, reassemble the connecting rod caps and bearing in- 
serts in their respective connecting rods and install the cap nuts finger 
light. Leaving the old bearing inserts in place until reassembly will help 
prevent the connecting rod bearing surfaces from being accidentally 
nicked or gouged. 

10 Don't separate the pistons from the connecting rods (see Section 17 
lor additional information). 





13 Crankshaft — removal 





Refer to illustrations 13.1, 13.3, 13.4a and 13.4b 
Note: The crankshaft can be removed only after the engine has been re- 
moved from the vehicle. It's assumed that the flywheel or driveplate, 


p: 
чь, 9 


13.3 Checking crankshaft endplay with а feeler gauge 

















13.1 Checking crankshaft endplay with a dial indicator 


crankshaft pulley, timing belt, oil pan, oil pump and piston/connecting rod 
assemblies have already been removed. The rear oil seal housing must be 
unbolted and separated from the block before proceeding with crankshaft 
removal. 


1 Before the crankshaft is removed, check the end play. Mount a dial 
indicator with the stem in line with the crankshaft and just touching one of 
the crank throws (see illustration). 

2  Pushthe crankshaft all the way to the rear and zero the dial indicator. 
Next, pry the crankshaft to the front as far as possible and check the read- 
ing on the dial indicator. The distance that it moves is the end play. If it's 
greater than specified, check the crankshaft thrust surfaces for wear. If no 
wear is evident, new thrust bearings should correct the end play. 

3  lfadialindicatorisn't available, feeler gauges can be used. Gently pry 
or push the crankshaft all the way to the front of the engine. Slip feeler 
gauges between the crankshaft and the front face of the thrust bearing to 
determine the clearance (see illustration). The thrust bearings are lo- 
cated on both sides of the third main bearing saddle (not on the bearing 
cap). 

4 Check the main bearing caps to see if they're marked to indicate their 
locations. They should be numbered consecutively from the front of the 
engine to the rear. If they aren't, mark them with number stamping dies or a 
center punch (see illustration). Main bearing caps generally have a cast- 





13.4a Use а center punch or number stamping dies to 
mark the main bearing caps to ensure that they're 
reinstalled in their original locations on the block 
(make the punch marks near one of the bolt heads) 
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13.4b The arrow on the ipn абя сар menn the 
front of the engine 


in arrow, which points to the front of the engine (see illustration). Loosen 
the main bearing cap bolts 1/4-turn at a time each, until they can be re- 
moved by hand. Note if any stud bolts are used and make sure they re re- 
turned to their original locations when the crankshaft is reinstalled. 

5  Gentlytapthe caps with a soft-face hammer, then separate them from 
the engine block. If necessary, use the bolts as levers to remove the caps. 
Try not to drop the bearing inserts if they come out with the caps. 

6 Carefully lift the crankshaft out of the engine. It may be a good idea to 
have an assistant available, since the crankshaft is quite heavy. With the 
bearing inserts in place in the engine block and main bearing caps, return 
the caps to their respective locations on the engine block and tighten the 
bolts finger tight. 





14 Engine block - cleaning 





Reter to illustration 14.8 

Caution: The core plugs (also known as freeze or soft plugs) may be diffi- 
cult or impossible to retrieve if they're driven into the block coolant pas- 
sages. 

1 Remove the engine mount brackets and any other components still 
attached to the engine block. 

2  Usinga gasket scraper, remove all traces of gasket material from the 
engine block. Be very careful not to nick or gouge the gasket sealing sur- 
faces. 

3  Removethe main bearing caps and separate the bearing inserts from 
the caps and the engine block. Tag the bearings, indicating which cylinder 
they were removed from and whether they were in the cap or the block, 
then set them aside. 

4 Remove all of the threaded oil gallery plugs from the block. The plugs 
are usually very tight — they may have to be drilled out and the holes re- 
tapped. Use new plugs when the engine is reassembled. 

5 Ifthe engine is extremely dirty it should be taken to an automotive ma- 
chine shop to be steam cleaned or hot tanked. 

6 Afterthe block is returned, clean all oil holes and oil galleries one more 
time. Brushes specifically designed for this purpose are available at most 
auto parts stores. Flush the passages with warm water until the water runs 
clear, dry the block thoroughly and wipe all machined surfaces with a light, 
rust preventive oil. If you have access to compressed air, use it to speed 
the drying process and to blow out all the oil holes and galleries. Warning: 
Wear eye protection when using compressed air! 

7 Ifthe blockisn't extremely dirty or sludged up, you can do an adequate 
cleaning job with hot soapy water and a stiff brush, Take plenty of time and 
do a thorough job. Regardless of the cleaning method used, be sure to 
clean all oil holes and galleries very thoroughly, dry the block completely 
and coat all machined surfaces with light oil. 



































14.8 All bolt holes in the block – particularly the main bearing 
cap and head bolt holes — should be cleaned and restored with а 
tap (be sure to remove debris from the holes after this is done) 


8 Тһе threaded holes in the block must be clean to ensure accurate 
torque readings during reassembly. Run the proper síze tap into each of 
the holes to remove rust, corrosion, thread sealant or sludge and restore 
damaged threads (see illustration). If possible, use compressed air t0 
clear the holes of debris produced by this operation. Now is a good timeo 
cleanthe threads on the head bolts and the main bearing cap bolts as well 
9 Reinstall the main bearing caps and tighten the bolts finger tight. 
10 Apply non-hardening sealant (such as Permatex no. 2 or Teflon pipe! 
sealant) to the new oil gallery plugs and thread them into the holes in the 
block. Make sure they're tightened securely. 

11 Ifthe engine isn't going to be reassembled right away, cover it witha 
large plastic trash bag to keep it clean. 
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15 Engine block — inspection 
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Refer to illustrations 15.4a, 15.4b, 15.4c and 15.13 

1 Before the block is inspected, it should be cleaned as described In 
Section 14. 

2  Visually check the block for cracks, rust and corrosion. Look for. 
stripped threads in the threaded holes. It's also a good idea to have the 
block checked for hidden cracks by an automotive machine shop that has 
the special equipment to do this type of work. If defects are found, have thé: 
block repaired, if possible, or replaced. | 
3 Check the cylinder bores for scuffing and scoring. | 
4 Measure the diameter of each cylinder at the top (just under the ridge - 
area), center and bottom of the cylinder bore, parallel to the crankshaft” 
axis (see illustrations). | 
5 Next, measure each cylinder's diameter at the same three locations | 
across the crankshaft axis. Compare the results to the Specifications. И 
6 Ifthe required precision measuring tools aren't available, the piston- 
to-cylinder clearances can be obtained, though not quite as accurately, 
using feeler gauge stock. Feeler gauge stock comes in 12-inch lengths 
and various thicknesses and is generally available at auto parts stores. 
7 Tocheck the clearance, select a feeler gauge and slip it into the cylin 
der along with the matching piston. The piston must be positioned exactly" 
as it normally would be. The feeler gauge must be between the piston and 
cylinder on one of the thrust faces (90-degrees to the piston pin bore). - 
8 The piston should slip through the cylinder (with the feeler gauge if 
place) with moderate pressure. 

9 If it falls through or slides through easily, the clearance is excessive 
anda new piston will be required. If the piston binds at the lower end of thé 
cylinder and is loose toward the top, the cylinder is tapered. If tight spots 
are encountered as the piston/feeler gauge is rotated in the cylinder, the | 
cylinder is out-of-round. | 
10 Repeat the procedure for the remaining pistons and cylinders. 








15.4a Measure the diameter of each 
cylinder just under the wear ridge (A), at 
the center (B) and at the bottom (C) 
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15.4b The ability to "feel" when the 
telescoping gauge is at the correct 
point will be developed over time, so 





q RE ide 
15.4c The gauge is then measured with 
a micrometer to determine the bore size 


m E 





work slowly and repeat the check 
until you're satisfied that the bore 
measurement is accurate 


11 If the cylinder walls are badly scuffed or scored, or if they're out-of- 
round or tapered beyond the limits given in the Specifications, have the 
engine block rebored and honed at an automotive machine shop. If a re- 
bore is done, oversize pistons and rings will be required. 

12 Ifthe cylinders are in reasonably good condition and not worn to the 
outside of the limits, and if the piston-to-cylinder clearances can be main- 
tained properly, then they don't have to be rebored. Honing is all that's nec- 
essary (Section 16). 

13 Engines are originally fitted with either of two sizes of standard pis- 
tons. The engine blocks are stamped with number codes to indicate the 
size that was installed at the factory (see illustration). Consult the Speci- 
fications for dimensions. 


16 Cylinder honing 





Refer to illustrations 16.3a and 16.3b 
1 Prior to engine reassembly, the cylinder bores must be honed so the 





| NO. 1 CYLINDER 
NO. 2 CYLINDER 

| NO. 3 CYLINDER 

| Г—— NO. 4 CYLINDER 


FLYWHEEL 





CRANK 
PULLEY 


15.13 The engine block is stamped near the front of the 
head gasket — the numbers indicate the piston size fitted 
in the respective cylinders 





new piston rings will seat correctly and provide the best possible combus- 
tion chamber seal. Note: /f you don't have the tools or don't want to tackle 
the honing operation, most automotive machine shops will do it for a rea- 
sonable fee. 

2 Before honing the cylinders, install the main bearing caps and tighten 
the bolts to the specified torque. 

З  Twotypesofoylinder hones are commonly available — the flex hone or 
"bottle brush" type and the more traditional surfacing hone with spring- 
loaded stones. Both will do the job, but for the less experienced mechanic 
the "bottle brush" hone will probably be easier to use. You'll also need 
some kerosene or honing oil, rags and an electric drill motor. Proceed as 
follows: 

a) Mount the hone in the drill motor, compress the stones and slip it 
into the first cylinder (see illustration). Be sure to wear safety 
goggles or a face shield! 

Lubricate the cylinder with plenty of honing oil, turn on the drill and 
move the hone up-and-down in the cylinder at a pace that will pro- 
duce a fine crosshatch pattern on the cylinder walls. Ideally, the 
crosshatch lines should intersect at approximately a 60-degree 


b 


„т. 





16.3a А "bottle brush" hone will produce better results 
if you've never done cylinder honing before 
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16.3b The cylinder hone should leave a smooth, 
crosshatch pattern with the lines intersecting at 
approximately a 60-degree angle 


angle (see illustration). Be sureto use plenty of lubricant and don't 
take off any more material than is absolutely necessary to produce 
the desired finish. Note: Piston ring manufacturers may specify a 
smaller crosshatch angle than the traditional 60-degree — read and 
follow any instructions included with the new rings. 

c) Don't withdraw the hone from the cylinder while it's running. In- 
stead, shut off the drill and continue moving the hone up-and-down 
in the cylinder until it comes to a complete stop, then compress the 
stones and withdraw the hone. If you're using a "bottle brush" type 
hone, stop the drill motor, then turn the chuck in the normal direction 
of rotation while withdrawing the hone from the cylinder. 

d) Wipe the oil out of the cylinder and repeat the procedure for the re- 
maining cylinders. 

4  Afterthe honing job is complete, chamfer the top edges of the cylinder 
bores with a small file so the rings won't catch when the pistons are in- 
stalled. Be very careful notto nick the cylinder walls with the end of the file. 
5 The entire engine block must be washed again very thoroughly with 
warm, soapy water to remove all traces of the abrasive grit produced dur- 
ing the honing operation. Note: The bores can be considered clean when 
a lint-free white cloth — dampened with clean engine oil — used to wipe 
them out doesn't pick up any more honing residue, which will show up as 
gray areas on the cloth. Be sure to run a brush through all oil holes and 
galleries and flush them with running water. 


T 4s ^ : : f” FAN. | 
17.4a The piston ring grooves can be cleaned with а 
special tool, as shown here, . . . 


6 After rinsing, dry the block and apply a coat of light rust preventive oil 
to all machined surfaces. Wrap the block in a plastic trash bag to keep it 
clean and set it aside until reassembly. 





17 Pistons/connecting rods – inspection 





Refer to illustrations 17.4a, 17.4b, 17.10, 17.11a and 17.11b 

1 Before the inspection process can be carried out, the piston/connect- 
ing rod assemblies must be cleaned and the original piston rings removed 
from the pistons. Note: A/ways use new piston rings when the engine i$ 
reassembled. 

2 Using a piston ring installation tool, carefully remove the rings from 
the pistons. Be careful not to nick or gouge the pistons in the process. 
3  Scrapealltraces of carbon from the top of the piston. A handheld wire 
brush or a piece of fine emery cloth can be used once the majority of the 
deposits have been scraped away. Do not, under any circumstances, use 
a wire brush mounted in a drill motor to remove deposits from the pistons. 
The piston material is soft and may be eroded away by the wire brush. 
4 Use a piston ring groove cleaning tool to remove carbon deposits 
from the ring grooves. If a tool isn't available, a piece broken off the old ring 
will do the job. Be very careful to remove only the carbon deposits — dont 
remove any metal and do not nick or scratch the sides of the ring grooves 
(see illustrations). 

5 Once the deposits have been removed, clean the piston/rod assem- 
blies with solvent and dry them with compressed air (if available). Make 
sure the oil return holes in the back sides of the ring grooves are clear. 
6 Ifthe pistons and cylinder walls aren't damaged or worn excessively, 
and if the engine block is not rebored, new pistons won't be necessary. 
Normal piston wear appears as even vertical wear on the piston thrust sur ` 
faces and slight looseness of the top ring in its groove. New piston rings, 
however, should always be used when an engine is rebuilt. 

7  Carefully inspect each piston for cracks around the skirt, at the pin 
bosses and at the ring lands. 

8 Look for scoring and scuffing on the thrust faces of the skirt, holes in 
the piston crown and burned areas at the edge of the crown. If the skirt is 
scored or scuffed, the engine may have been suffering from overheating 
and/or abnormal combustion, which caused excessively high operating 
temperatures. The cooling and lubrication systems should be checked 
thoroughly. A hole in the piston crown is an indication that abnormal com- 
bustion (preignition) was occurring. Burned areas at the edge of the piston 
crown are usually evidence of spark knock (detonation). If any of the - 
above problems exist, the causes must be corrected or the damage will 
occur again. The causes may include intake air leaks, incorrect fuel/air 
mixture, incorrect ignition timing and EGR system malfunctions. 





17.4b . . . ora section of a broken ring 
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17.10 Check the ring side clearance with a feeler gauge 
at several points around the groove 


9 Corrosion of the piston, in the form of small pits, indicates that coolant 
Is leaking into the combustion chamber and/or the crankcase. Again, the 
cause must be corrected or the problem may persist in the rebuilt engine. 
10 Measure the piston ring side clearance by laying a new piston ring in 
each ring groove and slipping a feeler gauge in beside it (see illustration). 
Check the clearance at three or four locations around each groove. Be 
sure to use the correct ring for each groove = they are different. If the side 
clearance is greater than specified, new pistons will have to be used. 
11 Checkthe piston-to-bore clearance by measuring the bore (see Sec- 
tion 15) and the piston diameter. Either of two standard size pistons may 
be fitted at the factory. Each piston has a number stamped on top (see il- 
lustration). There are also numbers stamped on the block (see illustra- 
tion 15.13). The numbers (either 1 or 2) on the pistons and block 
designate the bore size. Make sure the pistons and bores are correctly 
matched. Measure the piston across the skirt, at a 90-degree angle to the 
piston pin, the specified distance up from the bottom edge of the skirt (see 
Illustration). Subtract the piston diameter from the bore diameter to ob- 
lain the clearance. If it's greater than specified, the block will have to be 
rebored and new pistons and rings installed. 
12 Checkthe piston-to-rod clearance by twisting the piston and rod in op- 
posite directions. Any noticeable play indicates excessive wear, which 
must be corrected. The piston/connecting rod assemblies should be taken 
to an automotive machine shop to have the pistons and rods resized and 
pas HUS RM ARUM. 2 
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17.116 Measure the piston diameter at а 90-degree angle to the 
piston pin and make sure the micrometer is positioned the 
specified distance from the bottom edge of the skirt 









17.11a Each piston has a number stamped in the top (1 
or 2) - the arrow points to front of the engine and the 
letter (B) is a production code 


new pins installed. 

13 If the pistons must be removed from the connecting rods for any rea- 
son, they should be taken to an automotive machine shop. While they are 
there have the connecting rods checked for bend and twist, since automo- 
tive machine shops have special equipment for this purpose. Note: Un- 
less new pistons and/or connecting rods must be installed, do not dis- 
assemble the pistons and connecting rods. 

14 Check the connecting rods for cracks and other damage. Temporarily 
remove the rod caps, lift out the old bearing inserts, wipe the rod and cap 
bearing surfaces clean and inspect them for nicks, gouges and scratches. 
After checking the rods, replace the old bearings, slip the caps into place 
and tighten the nuts finger tight. Note: /f the engine is being rebuilt be- 
cause of a connecting rod knock, be sure to install new rods. 


18 Crankshaft- inspection 





Refer to illustrations 18.1, 18.3, 18.4, 18.6 and 18.8 

1 Clean the crankshaft with solvent and dry it with compressed air (if 
available). Be sure to clean the oil holes with a stiff brush (see illustration) 
and flush them with solvent. 

2  Checkthemain and connecting rod bearing journals for uneven wear, 
scoring, pits and cracks. 
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18.1 Use a wire or stiff bristle brush to clean the oil 
holes in the crankshaft 
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18.3 Rubbing a penny across each journal will reveal 
their condition — if copper rubs off and adheres to the 
crankshaft, the journals should be reground 





18.6 Measure the diameter of each crankshaft 
journal at several points to detect taper and 
out-of-round conditions 


3  Rubapenny across each journal several times (see illustration). If a 
journal picks up copper from the penny, it's too rough and must be re- 
ground. 

4 Remove all burrs from the crankshaft oil holes with a stone, file or 
scraper (see illustration). 

5 Check the rest of the crankshaft for cracks and other damage. It 
should be magnafluxed to reveal hidden cracks — an automotive machine 
shop will handle the procedure. 

6 Using a micrometer, measure the diameter of the main and connect- 
ing rod journals and compare the results to the Specifications (see illus- 
tration). By measuring the diameter at a number of points around each 
journal's circumference, you'll be able to determine whether or not the 
journal is out-of-round. Take the measurement at each end of the journal, 
near the crank throws, to determine if the journal is tapered. 

7  Ithecrankshaft journals are damaged, tapered, out-of-round or worn 
beyond the limits given in the Specifications, have the crankshaft re- 
ground by an automotive machine shop. Be sure to use the correct size 
bearing inserts if the crankshaft is reconditioned. 

8 Check the oil seal journals at each end of the crankshaft for wear and 
damage. If the seal has worn a groove in the journal, or if it's nicked or 
scratched (see illustration), the new seal may leak when the engine is 
reassembled. Іп some cases, an automotive machine shop may be able to 





18.4 The oil holes should be chamfered so sharp edges 
don't gouge or scratch the new bearings 


18.8 If the seals have worn grooves in the crankshaft 
journals, or if the seal contact surfaces are nicked or 
scratched, the new seals will leak 


repair the journal by pressing on a thin sleeve. If repair isn't feasible, a new 
or different crankshaft should be installed. 
9 Refer to Section 19 and examine the main and rod bearing inserts. 


19 Main and connecting rod bearings - inspection and selection 








Inspection 

Refer to illustration 19.1 

1 Even though the main and connecting rod bearings should be re- 
placed with new ones during the engine overhaul, the old bearings should 
be retained for close examination, as they may reveal valuable informa- 
tion about the condition of the engine (see illustration). 

2 Bearing failure occurs because of lack of lubrication, the presence of 
dirt or other foreign particles, overloading the engine and corrosion. Re- 
gardless of the cause of bearing failure, it must be corrected before the 
engine is reassembled to prevent it from happening again. 

3 When examining the bearings, remove them from the engine block, 
the main bearing caps, the connecting rods and the rod caps and lay them 
out on a clean surface in the same general position as their location in the 
engine. This will enable you to match any bearing problems with the corre- 
sponding crankshaft journal. 
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19.1 Typical bearing failures 





4 Dirtand other foreign particles get into the engine їп a variety of ways. 
Itmay be leftin the engine during assembly, or it may pass through filters or 
the PCV system. It may get into the oil, and from there into the bearings. 
Metal chips from machining operations and normal engine wear are often 
present. Abrasives are sometimes left in engine components after recon- 
ditioning, especially when parts are not thoroughly cleaned using the prop- 
er cleaning methods. Whatever the source, these foreign objects often 
end up embedded in the soft bearing material and are easily recognized. 
Large particles will not embed in the bearing and will score or gouge the 
bearing and journal. The best prevention for this cause of bearing failure is 
lo clean all parts thoroughly and keep everything spotlessly clean during 
engine assembly. Frequent and regular engine oil and filter changes are 
also recommended. 

9 Lack oflubrication (or lubrication breakdown) has a number of interre- 
lated causes. Excessive heat (which thins the oil), overloading (which 
squeezes the oil from the bearing face) and oil leakage or throw off (from 
excessive bearing clearances, worn oil pump or high engine speeds) all 
contribute to lubrication breakdown. Blocked oil passages, which usually 
are the result of misaligned oil holes in a bearing shell, will also oil starve a 
bearing and destroy it. When lack of lubrication is the cause of bearing fail- 
ure, the bearing material is wiped or extruded from the steel backing of the 
bearing. Temperatures may increase to the point where the steel backing 
lurns blue from overheating. 

6 Driving habits can have a definite effect on bearing life. Full throttle, 
low speed operation (lugging the engine) puts very high loads on bearings, 
which tends to squeeze out the oil film. These loads cause the bearings to 
llex, which produces fine cracks in the bearing face (fatigue failure). Even- 
tually the bearing material will loosen in pieces and tear away from the 
steel backing. Short trip driving leads to corrosion of bearings because in- 
sufficient engine heat is produced to drive off the condensed water and 
corrosive gases. These products collect in the engine oil, forming acid and 
sludge. As the oil is carried to the engine bearings, the acid attacks and 
corrodes the bearing material. 





MARK 


19.9 Standard size main bearings have one paint mark; 
undersize bearings have two paint marks — the colors indicate 
the bearing thickness at the center of the bearings 








19.10 The crankshaft webs on both sides of the number three 
main bearing are stamped with numerals (1, 2 or 3) to indicate the 
size of each main bearing journal — the arrows in this drawing 
show which bearing each numeral is associated with 





7 Incorrect bearing installation during engine assembly will lead to 
bearing failure as well. Tight fitting bearings leave insufficient bearing oil 
clearance and will result in oil starvation. Dirt or foreign particles trapped 
behind a bearing insert result in high spots on the bearing which lead to 
failure. 


Selection 

Refer to illustrations 19.9, 19.10, 19.11 and 19.12 

8 Ifthe original bearings are worn or damaged, or if the oil clearances 
are incorrect (Section 22 or 24), the following procedures should be used 
to select the correct new bearings for engine reassembly. However, if the 
crankshaft has been reground, new undersize bearings must be installed 
-the following procedure should not be used if undersize bearings are re- 
quired! The automotive machine shop that reconditions the crankshaft will 
provide or help you select the correct size bearings. Regardless of howthe 
bearing sizes are determined, use the oil clearance, measured with Plasti- 
gage, as a guide to ensure the bearings are the right size. 


Main bearings 

9 |f you need to use a STANDARD size main bearing, install one that 
has the same color code as the original bearing (see illustration). 

10 Ifthe color code on the original main bearing has been obscured, first 
locate the number on the crankshaft web that designates the crankshaft 
journal diameter (see illustration). 
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19.11 The letters (A, B or C) stamped in the oil pan 
mating surface indicate the sizes of the main bearing 
bores in the block — again, the arrows show which 
bearing each letter is associated with 





NUMERAL STAMPED ON CRANK | 
WEB (JOURNAL DIAMETER) 


BERE FES 


New standard bearing to be 
installed. 
















Letter 
stamped 
on mating 
surface 
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19.12 Use this table to find the correct bearing 
color code 





11 Next, locate the main bearing bore grade letters stamped into the oil 
pan mating surface on the engine block (see illustration). 

12 Usethe accompanying chart to determine the correct color code (see 
illustration). Note: The actual main bearing bore sizes, bearing thick- 
nesses and journal diameters designated by the number, letter and color 
codes are listed in this Chapter s Specifications. 


Connecting rod bearings 

13 Two kinds of rod bearings are available from your dealer; standard 
size and a 0.25 mm (0.0098 in) undersize bearing. The undersize bearing 
has "US025" stamped on its back. Standard size bearings have no mark- 
ing. 

All bearings 

14 Remember, the oil clearance is the final judge when selecting new 
bearing sizes. If you have any questions or are unsure which bearings to 
use, get help from a dealer parts or service department. 


20 Engine overhaul — reassembly sequence 





Refer to illustrations 20.2a, 20.2b and 20.2c 
1 Before beginning engine reassembly, make sure you have all the nec- 
essary new parts, gaskets and seals as well as the following items on 
hand: 

Common hand tools 

A 1/2-inch drive torque wrench 

Piston ring installation tool 

Piston ring compressor 

Short lengths of rubber or plastic hose 

lo fit over connecting rod bolts 

Plastigage 

Feeler gauges 

A fine-tooth file 

New engine oil 

Engine assembly lube or moly-base grease 

Gasket sealant 

Thread locking compound 
2  \norderto save time and avoid problems, engine reassembly must be 
done in the following general order (see illustrations): 

Piston rings 

Crankshaft and main bearings 

Rear main oil seal and housing 

Piston/connecting rod assemblies 

Oi pump 

Camshaft, rocker arms and shafts 

Oil pan 





q 


20.2a Carburetor equipped engine - left side view 


Cylinder head 

Timing belt and sprockets 
Timing belt cover 

Intake and exhaust manifolds 
Camshaft cover 

Engine rear plate 
Flywheel/driveplate 





21 Piston rings — installation 





Refer to illustrations 21.3, 21.4, 21.5, 21.9a, 21.9b, 21.12a and 21.12b 
1 Before installing the new piston rings, the ring end gaps must be 
checked. It's assumed that the piston ring side clearance has been 
checked and verified correct (Section 17). 

2 Lay out the piston/connecting rod assemblies and the new ring sets 
so the ring sets will be matched with the same piston and cylinder during 
the end gap measurement and engine assembly. 

3  Insertthetop (number one) ring into the first cylinder and square it up 





with the cylinder walls by pushing it in with the top of the piston (see illus- 


tration). The ring should be near the bottom of the cylinder, at the lower 
limit of ring travel. 

4  Tomeasure the end gap, slip feeler gauges between the ends of the 
ring until a gauge equal to the gap width is found (see illustration). The 
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20.2c Carburetor equipped engine — right side view 
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21.3 When checking piston ring end gap, the ring must 21.4 With the ring square in the cylinder, measure the 
be square in the cylinder bore (this is done by pushing end gap with a feeler gauge 


the ring down with the top of a piston as shown) 


feeler gauge should slide between the ring ends with a slight amount of 
drag. Compare the measurement to the Specifications. If the gap is larger 
or smaller than specified, double-check to make sure you have the correct 
rings before proceeding. 

5  Ifthegapistoosmall,itmustbe enlarged or the ring ends may come in 
contact with each other during engine operation, which can cause serious 
damage to the engine. The end gap can be increased by filing the ring 
ends very carefully with a fine file. Mount the file in a vise equipped with 
soft jaws, slip the ring over the file with the ends contacting the file face and 


ue i KS atto, qi 
"T slowly move the ring to remove material from the ends. When performing 


Ty e CEPR 
E. pa c5 6 d ow this operation, file only from the outside in (see illustration). 
Ир: um v psc | 6 Excess end gap isn't critical unless it's greater than 0.040-inch. 
EE. 7 | Again, double-check to make sure you have the correct rings for your en- 
meee: | TS { gine. 
* Me i bi ded - 3 iii 7 Repeatthe procedure for each ring that will be installed in the first cyl- 
d pu uv he, inder and for each ring in the remaining cylinders. Remember to keep 
dis x rings, pistons and cylinders matched up. 


TM - 8 Once the ring end gaps have been checked/corrected, the rings can 





ad ; чы be installed on the pistons.‏ و 


21.5 If the end gap is too da clamp a file in a vise and file the 9 Theoil control ring (lowest one on the piston) is usually installed first. 
ring ends (from the outside in only) to enlarge the gap slightly It's composed of three separate components. Slip the spacer/expander 
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Installing the spacer/expander in the cil control 
ring groove 


21.9a 


[1] тор RING 
[2] SECOND RING 


[37 OIL RING 


21.12a Earlier models have marks on both compression rings to 
indicate the top; later models may not have marks on the top 
rings — always follow the piston ring manufacturer's instructions 
when installing the rings 


into the groove (see illustration). If an anti-rotation tang is used, make 
sure it's inserted into the drilled hole in the ring groove. Next, install the 
lower side rail. Don't use a piston ring installation tool on the oil ring side 
rails, as they may be damaged. Instead, place one end of the side rail into 
the groove between the spacer/expander and the ring land, hold it firmly in 
place and slide a finger around the piston while pushing the rail into the 
groove (see illustration). Next, install the upper side rail inthe same man- 
ner. 

10 After the three oil ring components have been installed, check to 
make sure that both the upper and lower side rails can be turned smoothly 
in the ring groove. 

11 The number two (middle) ring is installed next. It's usually stamped 
with a mark which must face up, toward the top of the piston. Note: Always 
follow the instructions printed on the ring package or box — different man- 
ufacturers may require different approaches. Do not mix up the top and 
middle rings, as they have different cross sections. 

12 Use a piston ring installation tool and make sure the identification 
mark is facing the top of the piston, then slip the ring into the middle groove 
on the piston (see illustrations). Don't expand the ring any more than 
necessary to slide it over the piston. 
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21.9b DO NOT use а piston ring installation tool when 
installing the oil ring side rails 





21.12b Installing the compression rings with a ring 
expander — the mark (if applicable) must face up (arrow) 


13 Install the number one (top) ring in the same manner. Make sure the 
mark is facing up. Be careful not to confuse the number one and number 
two rings. Note: Later model engines may not have a mark on the top ring. 
These unmarked rings can be installed with either side facing up. See Su- 
zuki Service Bulletin ST-043-8 at your dealer for further information. 

14 Repeat the procedure for the remaining pistons and rings. 


22 Crankshaft- installation and main bearing oil 
clearance check 








Refer to illustrations 22.5, 22.6, 22.11 and 22.15 

1 Crankshaft installation is the first step in engine reassembly. It's as- 
sumed at this point that the engine block and crankshaft have been 
cleaned, inspected and repaired or reconditioned. 

2 Position the engine with the bottom facing up. 

3 Remove the main bearing cap bolts and lift out the caps. Lay them out 
in the proper order to ensure correct installation. 

4 If they're still in place, remove the original bearing inserts from the 


س جج ڪڪ 


| 





Chapter 2 Part В General engine overhaul procedures 


105 





22.5 Ensure that the oil holes (arrows) align 





22.11 Lay the Plastigage strips (arrow) on the main 
bearing journals, parallel to the crankshaft centerline 


block and the main bearing caps. Wipe the bearing surfaces of the block 
and caps with a clean, lint-free cloth. They must be kept spotlessly clean. 


Main bearing oil clearance check 
5 Clean the back sides of the new main bearing inserts and lay one in 
gach main bearing saddle in the block. If one of the bearing inserts from 
each set has a large groove in it, make sure the grooved insertis installed 
‘inthe block. Lay the other bearing from each set in the corresponding main 
bearing cap. Make sure the tab on the bearing insert fits into the recess in 
lheblock or cap. Caution: The oil holes in the block must line up with the oil 
holes in the bearing insert (see illustration). Do not hammer the bearing 
intoplace and don't nick or gouge the bearing faces. No lubrication should 
be used at this time. 

6 The flanged thrust bearings must be installed in the number three 
(center) saddle (see illustration). 

7 Clean the faces of the bearings in the block and the crankshaft main 
bearing journals with a clean, lint-free cloth. 

8 Check or clean the oil holes in the crankshaft, as any dirt here can go 
only one way — straight through the new bearings. 

9 Once you're certain the crankshaft is clean, carefully lay it in position 








22.6 Install the thrust bearings on both sides of the bearing 
saddle in the block; be sure the oil grooves face out 
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22.15 Compare the width of the crushed Plastigage to 
the scale on the envelope to determine the main bearing 
oil clearance (always take the measurement at the widest 
point of the Plastigage); be sure to use the correct scale 

— standard and metric scales are included 


in the main bearings. 

10 Before the crankshaft can be permanently installed, the main bearing 
oil clearance must be checked. 

11 Cut several pieces of the appropriate size Plastigage (they must be 
slightly shorter than the width ofthe main bearings) and place one piece on 
each crankshaft main bearing journal, parallel with the journal axis (see 
illustration). 

12 Cleanthefaces of the bearings in the caps and install the caps in their 
respective positions (don't mix them up) with the arrows pointing toward 
the front of the engine. Don't disturb the Plastigage. 

13 Starting with the center main and working out toward the ends, tighten 
the main bearing cap bolts, in three steps, to the specified torque. Don't 
rotate the crankshaft at any time during this operation. 

14 Remove the bolts and carefully lift off the main bearing caps. Keep 
them in order. Don't disturb the Plastigage or rotate the crankshaft. If any 
of the main bearing caps are difficult to remove, tap them gently from side- 
to-side with a soft-face hammer to loosen them. 

15 Compare the width of the crushed Plastigage on each journal to the 
scale printed on the Plastigage envelope to obtain the main bearing oil 
clearance (see illustration). Check the Specifications to make sure it's 
correct. 
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23.3 After removing the housing from the block, 
support it on a couple of wood blocks and drive out 

the old seal with a hammer and punch 


16 If the clearance is not as specified, the bearing inserts may be the 
wrong size (which means different ones will be required). Before deciding 
that different inserts are needed, make sure that no dirt or oil was between 
the bearing inserts and the caps or block when the clearance was mea- 
sured. If the Plastigage was wider at one end than the other, the journal 
may be tapered (refer to Section 18). 

17 Carefully scrape all traces of the Plastigage material off the main 
bearing journals and/or the bearing faces. Use your fingernail or the edge 
of a credit card — don't nick or scratch the bearing faces. 


Final crankshaft installation 


18 Carefully lift the crankshaft out of the engine. 

19 Cleanthe bearing faces in the block, then apply a thin, uniform layer of 
moly-base grease or engine assembly lube to each of the bearing sur- 
faces and the thrust bearings. 

20 Make sure the crankshaft journals are clean, then lay the crankshaft 
back in place in the block. 

21 Clean the faces of the bearings in the caps, then apply lubricant to 
them. 

22 Install the caps in their respective positions with the arrows pointing 
toward the front of the engine. 

23 Install the bolts. 

24 Tighten all except the thrust bearing cap bolts to the specified torque 
(work from the center out and approach the final torque in three steps). 
25 Tighten the thrust bearing cap bolts to 10-to-12 ft-lbs. 

26 Tap the ends of the crankshaft forward and backward with a lead or 
brass hammerto line up the thrust bearing and crankshaft thrust surfaces. 
27 Retighten all main bearing cap bolts to the specified torque, starting 
with the center main and working out toward the ends. 

28 On manual transmission equipped models, install a new pilot bearing 
in the end of the crankshaft (see Chapter 8). 

29 Rotate the crankshaft a number of times by hand to check for any ob- 
vious binding. 

30 Thefinalstepisto check the crankshaft endplay with a feeler gauge or 
a dial indicator as described in Section 13. The endpiay should be correct if 
the crankshaft thrust faces aren't worn or damaged and new bearings 
have been installed. 





23 Rear main oil seal installation 





Refer to illustrations 23.3 and 23.4 


1 All models are equipped with a one-piece seal that fits into a housing 
attached to the block. The crankshaft must be installed first and the main 
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23.4 Drive the new seal into the housing with a block of wood or 
a section of pipe, if you have one large enough — make sure you 
don't cock the seal in the bore 





bearing caps bolted in place, then the new seal should be installed in the 
housing and the housing bolted to the block. 

2  Beforeinstalling the seal and housing, check the seal contact surface 
very carefully for scratches and nicks that could damage the new seal lip 
and cause oil leaks. If the crankshaft is damaged, the only alternative is а 
new or different crankshaft. 

3 The old seal can be removed from the housing with a hammer and 
punch by driving it out from the back side (see illustration). Be sure to 
note how far it's recessed into the housing bore before removing it; the 
new seal will have to be recessed an equal amount. Be very careful not to 
scratch or otherwise damage the bore in the housing or oil leaks could de- 
velop. 

4  Makesurethe housing is clean, then apply a thin coat of engine oil to 
the outer edge of the new seal. The seal must be pressed squarely into the 
housing bore, so hammering directly on itis not recommended. If you don't 
have access to a press, tap the seal into place with a hammer and a block 
of wood (see illustration). The block of wood must be thick enough to dis- 
tribute the force evenly around the entire circumference of the seal. Work 
slowly and make sure the seal enters the bore squarely. 

5  Theseallips must be lubricated with moly-base grease or engine as- 
sembly lube before the seal/housing is slipped over the crankshaft and 
bolted to the block. Use a new gasket — no sealant is required — and make 
sure the dowel pins are in place before installing the housing. 

6  Tightenthe bolts a little at a time to the torque specified in this Chapter, 





24 Pistons/connecting rods — installation and rod bearing 
oil clearance check 





Refer to illustrations 24.5, 24.9, 24.11, 24.13 and 24.17 

1 Before installing the piston/connecting rod assemblies, the cylinder 
walls must be perfectly clean, the top edge of each cylinder must be cham- 
fered, and the crankshaft must be in place. 

2 Remove the cap from the end of the number one connecting rod (refer 
to the marks made during removal). Remove the original bearing inserts 
and wipe the bearing surfaces of the connecting rod and cap with a clean, 
lint-free cloth. They must be kept spotlessly clean. 


Connecting rod bearing oil clearance check 

3  Oleanthe backside ofthe new upper bearing insert, then lay itin place 
in the connecting rod. Make sure the tab on the bearing fits into the recess 
in the rod. Don't hammer the bearing insert into place and be very careful 
not to nick or gouge the bearing face. Don't lubricate the bearing at this 
time. 

4 Clean the back side of the other bearing insert and install it in the rod 
cap. Again, make sure the tab on the bearing fits into the recess in the cap, 
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24.5 Position the ring end gaps as shown here before installing 
the piston/connecting rod assemblies in the engine 


A  45-degrees 2  Firstring end gap 
B Intake side 3 Second ring end gap 
C Exhaust side 4 Oil ring rail gaps 


1 Arrow mark 5 Oil ring spacer gap 


24.9 The arrow on the piston must point to the front 
(crankshaft pulley) end of the engine and the oil hole in 
the connecting rod must be on the intake manifold side 


1 Piston 
2 Arrow mark 4 


3 Connecting rod 
Oil hole 





and don't apply any lubricant. It's critically important that the mating sur- 
faces of the bearing and connecting rod are perfectly clean and oil free 
when they're assembled. 

3 Position the piston ring gaps around the piston as shown (see illus- 
tration). 

6 Slip a section of plastic or rubber hose over each connecting rod cap 
bolt. 

7 Lubricatethe piston and rings with clean engine oil and attach a piston 
fing compressor to the piston. Leave the skirt protruding about 1/4-inch to 
guide the piston into the cylinder. The rings must be compressed until 
they're flush with the piston. 

8 Rotate the crankshaft until the number one connecting rod journal is 
at BDC (bottom dead center) and apply a coat of engine oil to the cylinder 
walls. 

9  Withthearrowontopofthe piston (see illustration) facing the front of 
the engine, gently insert the piston/connecting rod assembly into the num- 
ber one cylinder bore and rest the bottom edge of the ring compressor on 
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24.11 The piston can be driven (gently) into the cylinder bore 
with the end of a wooden or plastic hammer handle 





the engine block. 

10 Tapthe top edge of the ring compressor to make sure it's contacting 
the block around its entire circumference. 

11 Gently tap on the top of the piston with the end of a wooden or plastic 
hammer handle (see illustration) while quiding the end of the connecting 
rodinto place on the crankshaft journal. The piston rings may try to pop out 
of the ring compressor just before entering the cylinder bore, so keep 
some downward pressure on the ring compressor. Work slowly, and if any 
resistance is felt as the piston enters the cylinder, stop immediately. Find 
out what's hanging up and fix it before proceeding. Do not, for any reason, 
force the piston into the cylinder — you might break a ring and/or the piston. 
12 Oncethe piston/connecting rod assembly is installed, the connecting 
rod bearing oil clearance must be checked before the rod cap is perma- 
nently bolted in place. 

13 Cutapiece ofthe appropriate size Plastigage slightly shorter than the 
width of the connecting rod bearing and lay it in place on the number one 
connecting rod journal, parallel with the journal axis (see illustration). 
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24.13 Lay the Plastigage strips on each rod bearing 
journal, parallel to the crankshaft centerline 
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24.17 Measuring the width of the crushed Plastigage to 
determine the rod bearing oil clearance (be sure to use the 
correct scale — standard and metric scales are included) 


14 Clean the connecting rod cap bearing face, remove the protective 
hoses from the connecting rod bolts and install the rod cap. Make sure the 
mating mark on the cap is on the same side as the mark on the connecting 
rod. 

15 Install the nuts and tighten them to the specified torque, working up to 
it in three steps. Note: Use a thin-wall socket to avoid erroneous torque 
readings that can result if the socket is wedged between the rod cap and 
nut. If the socket tends to wedge itself between the nut and the cap, lift up 
on it slightly until it no longer contacts the cap. Do not rotate the crankshaft 
at any time during this operation. 

16 Removethe nuts and detach the rod cap, being very careful notto dis- 
turb the Plastigage. 

17 Compare the width of the crushed Plastigage to the scale printed on 
the Plastigage envelope to obtain the oil clearance (see illustration). 
Compare it to the Specifications to make sure the clearance is correct. 
18 If the clearance is not as specified, the bearing inserts may be the 
wrong size (which means different ones will be required). Before deciding 
that different inserts are needed, make sure that no dirt or oil was between 
the bearing inserts and the connecting rod or cap when the clearance was 
measured. Also, recheck the journal diameter. If the Plastigage was wider 
atone end than the other, the journal may be tapered (referto Section 18). 


Final connecting rod installation 


19 Carefully scrape all traces of the Plastigage material off the rod jour- 
nal and/or bearing face. Be very careful not to scratch the bearing — use 
your fingernail or the edge of a credit card. 

20 Makesurethe bearing faces are perfectly clean, then apply a uniform 
layer of clean moly-base grease or engine assembly lube to both of them. 
You'll have to push the piston into the cylinder to expose the face of the 
bearing insert in the connecting rod — be sure to slip the protective hoses 
over the rod bolts first. 

21 Slide the connecting rod back into place on the journal, remove the 
protective hoses from the rod cap bolts, install the rod cap and tighten the 
nuts to the specified torque. Again, work up to the torque in three steps. 


22 Repeat the entire procedure for the remaining pistons/connecting | 
rods. 
23 The important points to remember are . . . 


a) Keep the back sides of the bearing inserts and the insides of the - 


connecting rods and caps perfectly clean when assembling them. : 

b) Makesure you have the correct piston/rod assembly for each cylin- | 
der. 

c) The arrow on the piston must face the front of the engine. 

d) Lubricate the cylinder walls with clean oil. 

e) Lubricate the bearing faces when installing the rod caps after the | 
oil clearance has been checked. 


24 Afterall the piston/connecting rod assemblies have been properly in- ` 
stalled, rotate the crankshaft a number of times by hand to check for any - 


obvious binding. 


25 Asafinal step, the connecting rod end play must be checked. Referto - 


Section 12 for this procedure. 


26 Compare the measured end play to the Specifications to make sure 
it's correct. If it was correct before disassembly and the original crankshatt © 


and rods were reinstalled, it should still be right. If new rods or anew crank- 
shaft were installed, the end play may be inadequate. If so, the rods will 
have to be removed and taken to an automotive machine shop for resizing. 
27 Installthe remaining components in the reverse order of removal. Rē- 
fer to Section 20 and Part A of this Chapter for additional information. 





25 Initial start-up and break-in after overhaul 





first time. 


1 Once the engine has been installed in the vehicle, double-check the ' 


engine oil and coolant levels. 


2 With the spark plugs out of the engine and the ignition system dis- - 


abled (see Section 3), crank the engine until oil pressure registers on the 
gauge. 

3 Install the spark plugs, hook up the plug wires and restore the ignition 
system functions (Section 3). 


: 


Warning: Have a fire extinguisher handy when starting the engine for the | 


] 
| 








| 
| 

















4 Start the engine. It may take a few moments for the fuel system to — 


build up pressure, but the engine should start without a great deal of effort. 
Note: /f backfiring occurs through the carburetor or throttle body, recheck 
the valve timing and ignition timing. 


5 After the engine starts, it should be allowed to warm up to normal op- - 


erating temperature. While the engine is warming up, make a thorough 
check for fuel, oil and coolant leaks. 

6 Shut the engine off and recheck the engine oil and coolant levels. 
7 Drive the vehicle to an area with minimum traffic, accelerate at full 
throttle from 30 to 50 mph, then allow the vehicle to slow to 30 mph with the 
throttle closed. Repeat the procedure 10 or 12 times. This will load the pis- ' 
ton rings and cause them to seat properly against the cylinder walls. 
Check again for oil and coolant leaks. 

8 Drive the vehicle gently for the first 500 miles (no sustained high 
speeds) and keep a constant check on the oil level. It is not unusual for an 
engine to use oil during the break-in period. 

9  Atapproximately 500 to 600 miles, change the oil and filter. 

10 For the next few hundred miles, drive the vehicle normally. Do not 
pamper it or abuse it. 

11 After 2000 miles, change the oil and filter again and consider the en- 
gine broken in. 


| 
| 
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type water pump mounted on the front of the block pumps coolant through 
1 General informalion the engine. The coolant flows around each cylinder and toward the rear 
af the engine. Cast-in coolant passages direct coolant around tne intake 
Refer in illustrations 1.2 and 1.3 and exhaust ports, near the spark plug areas and in close proximity to the 
exhaust valve guides, 
Engine cooling system А wax pellet type thermostat is located in a housing near the front of 
All vehicles covered hy this manual employ a pressurized engine coal the engine. During warm up, the closed thermostat prevents coolant from 


ing system with thermostatically controlled coolant circulation. An impeller circulating through the radiator. As the engine nears norma! operating 
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1.2 Wax pellet type thermostat 


1 Flange seal 5 Valve seat 9  Waxpellet 
2  Flange 6 Teflon seal 10 | Coil spring 
3 Piston 7 Valve 11 Frame 

4 Nut 8 Rubber diaphragm 





VACUUM RELIEF 


PRESSURE RELIEF 


1.3 Pressure-type radiator cap 





temperature, the thermostat opens and allows hot coolant to travel 
through the radiator, where it's cooled before returning to the engine (see 
illustration). 

The cooling system is sealed by a pressure type radiator cap, which 
raises the boiling point of the coolant and increases the cooling efficiency 
of the radiator. If the system pressure exceeds the cap pressure relief val- 
ue, the excess pressure in the system forces the spring-loaded valve in- 
side the cap off its seat and allows the coolant to escape through the 
overflow tube into a coolant reservoir. When the system cools the excess 
coolant is automatically drawn from the reservoir back into the radiator 
(see illustration). 

The coolant reservoir does double duty as both the point at which fresh 
coolant is added to the cooling system to maintain the proper fluid level 
and as a holding tank for overheated coolant. 

This type of cooling system is known as a closed design because cool- 
ant that escapes past the pressure cap is saved and reused. 


Heating system 

The heating system consists of a blower fan and heater core located 
in the heater box, the hoses connecting the heater core to the engine cool- 
ing system and the heater/air conditioning control head on the dashboard. 
Hot engine coolant is circulated through the heater core. When the heater 
mode is activated, a flap door opens to expose the heater box to the pas- 
senger compartment. А fan switch on the control head activates the blow- 
er motor, which forces air through the core, heating the air. 


Air conditioning system 


The air conditioning system consists of a condenser mounted in front 
of the radiator, an evaporator mounted adjacent to the heater core, a com- 
pressor mounted on the engine, a filter-drier which contains a high pres- 
sure relief valve and the plumbing connecting all of the above 
components. 

A blower fan forces the warmer air of the passenger compartment 
through the evaporator core (sort of a radiator-in-reverse), transferring the 
heat from the air to the refrigerant. The liquid refrigerant boils off into low 
pressure vapor, taking the heat with it when it leaves the evaporator. 





2  Antifreeze — general information 





Warning: Do not allow antifreeze to come in contact with your skin or 
painted surfaces of the vehicle. Rinse off spills immediately with plenty of 


water. NEVER leave antifreeze lying around in an open container or in à 
puddle in the driveway or on the garage floor. Children and pets are at- 
tracted by it's sweet smell. Antifreeze is fatal if ingested. 

The cooling system should be filled with a water/ethylene glycol based 
antifreeze solution, which will prevent freezing down to at least —20 de- 
grees F, or lower if local climate requires it. It also provides protection 
against corrosion and increases the coolant boiling point. 

The cooling system should be drained, flushed and refilled at the speci- 
fied intervals (see Chapter 1). Old or contaminated antifreeze solutions 
are likely to cause damage and encourage the formation of rust and scale 
in the system. Use distilled water with the antifreeze. 

Before adding antifreeze, check all hose connections, because anti- 
freeze tends to leak through very minute openings. Engines don't normally 
consume coolant, so if the level goes down, find the cause and correct it. 

The exact mixture of antifreeze-to-water which you should use de- | 
pends on the relative weather conditions. The mixture should contain at — 
least50 percentantifreeze, but should never contain more than 70 percent 
antifreeze. Consult the mixture ratio chart on the antifreeze container be- — 
fore adding coolant. Hydrometers are available at most auto parts stores ~ 
to test the coolant. Use antifreeze which meets the vehicle manufacturer's | 
specifications. | 





3 Thermostat - check and replacement 





Warning: Do not remove the radiator cap, drain the coolant or replace the 
thermostat until the engine has cooled completely. 


Check 


1 Before assuming the thermostat is to blame for a cooling system 
problem, check the coolant level, drivebelt tension (see Chapter 1) and 
temperature gauge operation. 

2 Ifthe engine seems to be taking a long time to warm up (based on 
heater output or temperature gauge operation), the thermostat is probably 
stuck open. Replace the thermostat with a new one. 

3 Ifthe engine runs hot, use your hand to check the temperature of the 
upper radiator hose. If the hose isn't hot, but the engine is, the thermostat | 
is probably stuck closed, preventing the coolant inside the engine from es- 
caping to the radiator. Replace the thermostat. Caution: Don't drive the — 
vehicle without a thermostat. The computer may stay in open loop and 
emissions and fuel economy will suffer. 
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3.10 Unsnap the mixture control valve (if equipped) 
from its bracket, then remove the thermostat housing 
cover bolts (and wiring bracket on some models) 


А Mixture control valve B Thermostat housing cover bolts 


4 Ifthe upper radiator hose is hot, it means that the coolant is flowing 
and the thermostat is open. Consult the Troubleshooting Section at the 
front of this manual for cooling system diagnosis. 


Replacement 

Refer to illustrations 3.10 and 3.13 

5 Disconnect the negative battery cable from the battery. 

6 Drain the cooling system (see Chapter 1). If the coolant is relatively 
new or in good condition (see Chapter 1), save it and reuse it. 

7 Follow the upper radiator hose to the engine to locate the thermostat 
housing. 

8 Loosen the hose clamp, then detach the hose from the fitting. If it's 
stuck, grasp it near the end with a pair of adjustable pliers and twist it to 
break the seal, then pull it off. If the hose is old or deteriorated, cut it off and 
install a new one. ; 

9 Ifthe outer surface of the large fitting that mates with the hose is dete- 
florated (corroded, pitted, etc.) it may be damaged further by hose remov- 
al. If itis, the thermostat housing cover will have to be replaced. 

10 Remove the bolts and detach the housing cover (see illustration). If 
the cover is stuck, tap it with a soft-face hammer to jar it loose, Be prepared 
lor some coolant to spill as the gasket seal is broken. 

11 Note how it's installed (which end is facing up), then remove the ther- 
mostat. 

12 Stuff a rag into the engine opening, then remove all traces of old gas- 
ket material and sealant from the housing and cover with a gasket scraper. 
Remove the rag from the opening and clean the gasket mating surfaces 
with lacquer thinner or acetone. 

13 Install the new thermostat in the housing. Make sure the correct end 
faces up — the spring end is directed into the engine (see illustration). 
14 Apply a thin, uniform layer of RTV sealant to both sides of the new 
gasket and position it on the housing. 

15 Install the cover and bolts. Tighten the bolts to the torque listed in this 
Chapter's Specifications. 

16 Reattach the hose to the fitting and tighten the hose clamp securely. 
17 Refill the cooling system (see Chapter 1). 

18 Start the engine and allow it to reach normal operating temperature, 
then check for leaks and proper thermostat operation (as described in 
Steps 2 through 4). 





4 Engine cooling fan and clutch — check and replacement 





Warning: То avoid possible injury or damage, DO NOT operate the en- 
gine with a damaged fan. Do not attempt to repair fan blades — replace а 
damaged fan with a new one. 
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3.13 Install the thermostat, with the spring end down, 
into the stepped seat in the housing 


Check 


Auxiliary electric fan (air conditioned models only) 

1 Totestthe motor, unplug the electrical connector at the motor and use 
jumper wires to connect the fan directly to the battery. If the fan still doesn't 
work, replace the motor. 

2 ifthe motor tested OK, the fault lies in the condenser fan motor relay, 
the dual switch, the air conditioner amplifier or the wiring which connects 
the components (see the wiring diagrams in Chapter 12). Carefully check 
all wiring and connections. If no obvious problems are found, further diag- 
nosis should be done by a dealer service department or repair shop. 


Belt-driven fan with viscous clutch 

Refer to illustration 4.3 

3  Disconnectthe negative battery cable and rock the fan back and forth 
by hand to check for excessive play in the fan clutch (see illustration). 
4  Withtheengine cold, turn the fan blades by hand. The fan should turn 
freely. 

5  Visually inspect for substantial fluid leakage from the clutch assem- 
bly. If problems are noted, replace the clutch assembly. 

6 Withthe engine completely warmed up, turn off the ignition switch and 
disconnect the negative battery cable from the battery. Turn the fan by 
hand. Some drag should be evident. If the fan turns easily, replace the fan 
clutch. 
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4.3 Rock the fan back and forth to check for play in the 
fan clutch 
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4.10 Auxiliary electric fan mounting details — the fan 
can be removed along with the condenser or by itself 


4.18 If you intend to replace the fan or clutch, remove 


the mounting nuts (arrows) 


Removal and installation 


Auxiliary electric fan (air conditioned models only) 
Refer to illustration 4.10 


7 Disconnect the negative battery cable from the battery. 

B Remove the front bumper and grille (see Chapter 11). 

9 Inserta small screwdriver into the connector to lift the lock tab and un- 
plug the fan wire harness. 

10 Unbolt the fan bracket and shroud assembly (see illustration), then 
carefully lift it out of the vehicle. 

11 To detach the fan from the motor, remove the motor shaft fastener. 
12 Toremove the bracket from the fan motor, remove the mounting nuts. 
13 Installation is the reverse of removal. 


Belt-driven fan with viscous ciutch 
Refer to illustrations 4.15 and 4.18 


14 Disconnect the negative battery cable. Remove the fan shroud 
mounting screws and detach the shroud. 

15 Removethe bolts/nuts attaching the fan/clutch assembly to the water 
pump hub (see illustration). 

16 Liftthe fan/clutch assembly (and shroud, if necessary) out of the en- 
gine compartment. 

17 Carefully inspect the fan blades for damage and defects. Replace it if 
necessary. 
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4.15 The fan clutch is mounted with four nuts — two are 
visible in this photo (arrows) 


A 


= 4 


N 





5.5a Unbolt the fan shroud - the bolts are located at each corner 


1 Shroud bolts 2 Radiator mounting bolts 


18 At this point, the fan may be unbolted from the clutch, if necessary 
(see illustration). If the fan clutch is stored, position it with the radiator 
side facing down. 

19 Installation is the reverse of removal Be sure to tighten the fan and 
clutch mounting nuts/bolts evenly and securely. 


5 Radiator — removal and installation 





Refer to illustrations 5.5a, 5.5b, 5.6 and 5.8 

Warning: Wait until the engine is completely coo! before beginning this 
procedure. 

1 Disconnect the negative battery cable from the battery. 

2 Drain the cooling system (see Chapter 1). If the coolant is relatively 
new or in good condition, save it and reuse it. 

3  Loosenthe hose clamps, then detach the radiator hoses from the fit- 
tings. If they're stuck, grasp each hose near the end with a pair of Channe- 
lock pliers and twist it to break the seal, then pull it off — be careful not to 
distort the radiator fittings! If the hoses are old or deteriorated, cut them off 
and install new ones. 

4  Disconnect the reservoir hose from the radiator filler neck. 

5 Remove the bolts that attach the shroud to the radiator and slide the 
shroud toward the engine (see illustrations). 
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5.5b Lift the fan shroud back over the fan to provide 5.6 On automatic transmission equipped models, disconnect the 
clearance for radiator removal. cooling line (arrow) from each side of the bottom of the radiator 
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5.8 Air conditioned models have the radiator mounting 6.2 The coolant reservoir slips off/onto the bracket 





bolts on the ends (arrow) 





& Ifthe vehicle is equipped with an automatic transmission, disconnect 6 Coolant reservoir — removal and installation 
thecooler lines from the radiator (see illustration). Use a drip pan to catch - 





Spilled fluid. Refer to illustration 6.2 
7 Plug the lines and fittings. _ | 1 Detach the reservoir cap. 
8 Remove the radiator mounting bolts (see illustration). 2 Remove the mounting bolt located on the bottom of the reservoir (if 
9 Carefully lift out the radiator. Don't spill coolant on the vehicle or equipped) and lift the reservoir straight up from its mounting bracket (see 
- &ratch the paint. illustration). 
10 With the radiator removed, it can be inspected for leaks and damage. 3  Pourthe contents of the reservoir into a clean container. 
Hit heeds repair, have a radiator shop or dealer service department per- 4 installation is the reverse of removal. 
the work as special techniques are required, 5 Refill the container with the proper mixture of antifreeze and water. 


ÎÎ Bugs and dirt can be removed from the radiator with compressed air Refer to Chapter 1 if necessary. 
and a soft brush. Don't bend the cooling fins as this is done. 

12 Check the radiator mounts for deterioration and make sure there's 
nothing in them when the radiator is installed. 

13 Installation is the reverse of the removal procedure. 

14 After installation, fill the cooling system with the proper mixture of anti- 





7 Water pump - check 





"freeze and water. Refer to Chapter 1 if necessary. Refer to illustrations 7.4 and 7.5 

15 Startthe engine and check for leaks. Allow the engine to reach normal 1  Afailure in the water pump can cause serious engine damage due to 
operating temperature, indicated by the upper radiator hose becoming overheating. 

‘hot. Recheck the coolant level and add more if required. 2  Therearethree ways to check the operation of the water pump while 
16 If you're working on an automatic transmission equipped vehicle, it's installed on the engine. If the pump is defective, it should be replaced 


theck and add fluid as needed. with a new or rebuilt unit. 
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7.4 The water pump weep hole (arrow) will drip coolant when the 
seal on the pump shaft fails (pulley removed for clarity) 


8.8 Water pump mounting bolts (arrows) - when 
installing the pump, insert new rubber seals in the ridge 
gaps at the top and bottom of the pump 


3 With the engine running at normal operating temperature, squeeze 
the upper radiator hose. If the water pump is working properly, a pressure 
surge should be felt as the hose is released. Warning: Keep your hands 
away from the fan blades! 

4  Waterpumps are equipped with weep or vent holes. If a failure occurs 
inthe pump seal, coolant will leak from the hole. In most cases you'll need 


a flashlight to find the hole on the water pump from underneath to check for - 


leaks (see illustration). 
5 If the fan or water pump shaft bearings fail there may be a howling 
sound at the front of the engine while it's running. Shaft wear can be felt if 
the fan or water pump pulley is rocked up and down (see illustration). 
Don't mistake drivebelt slippage, which causes a squealing sound, for wa- 
ter pump bearing failure. 


B — Water pump - replacement 








Refer to illustration 8.8 


Warning: Wait until the engine is completely cool before beginning this 
procedure. On air conditioned vehicles, do not disconnect any refrigerant 
lines/fittings unless the system has been depressurized by a service sta- 
tion. 
















~ 4 





Try to rock the shaft up and down to check for play 





7.5 


1 Disconnect the negative battery cable from the battery. 
2  Drainthe cooling system (see Chapter 1). If the coolant is relatively 
new or in good condition, save it and reuse it. 
3  Loosen the clamps and detach the hoses from the water pump. |! 
they're stuck, grasp each hose near the end with a pair of adjustable pliers 
and twist it to break the seal, then pull it off. If the hoses are deteriorated, 
cut them off and install new ones. 
4 Remove the cooling fan and shroud (see Sections 4 and 5). | 
5 Remove the drivebelt(s) (see Chapter 1) and the pulley at the end of 
the water pump shaft. 
6 Remove all accessory brackets from the water pump. When remov- 
ing the power steering pump and air conditioning compressor, (if 
equipped) don't disconnect the hoses. Tie the units aside with the hoses 
attached. 
7 Remove the timing belt and idler assembly (see Chapter 2A). 
8 Remove the bolts and detach the water pump from the engine (see 
illustration). Note the locations of the various lengths and different types 
of bolts as they're removed to ensure correct installation. 
9  Cleanthe boltthreads and the threaded holes in the engine to remove 
corrosion and sealant. 
10 Compare the new pump to the old one to make sure they're identical. 
11 Removealltraces of old gasket material from the engine with a gasket 
scraper. 
12 Clean the engine and new water pump mating surfaces with lacquer 
thinner or acetone. Install new rubber seals in the ridge gaps at the top and 
bottom of the pump. 
13 Apply athin coat of RTV sealantto the engine side of the new gasket. 
14 Apply a thin layer of RTV sealant to the gasket mating surface of the 
new pump, then carefully mate the gasket and the pump. Slip a couple of 
bolts through the pump mounting holes to hold the gasket in place. 
15 Carefully attach the pump and gasket to the engine and thread the 
bolts into the holes finger tight. 
16 Install the remaining bolts (if they also hold an accessory bracket in 
place, be sure to reposition the bracket at this time). Tighten them to the 
specified torque in 1/4-turn increments. Don't overtighten them or the 
pump may be distorted. 
17 Reinstall all parts removed for access to the pump. 
18 Refillthe cooling system and check the drivebelt tension (see Chapter 
1). Run the engine and check for leaks. 


9 Coolant temperature sending unit — check and replacement 





Refer to illustration 9. 1 
Warning: Wait until the engine is completely сос! before beginning this 
procedure. 
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9.1 The coolant temperature sending unit is located 
just below the thermostat housing (arrow) — upper 
radiator hose removed for clarity 





1 Thecoolanttemperature indicator system is composed of a tempera- 
lure gauge mounted in the instrument panel and a coolant temperature 
sending unit mounted on the engine (see illustration). Some vehicles 
have more than one sending unit, but only one is used for the indicator 
System. Warning: /f the vehicle is equipped with an auxiliary electric cool- 
ing fan, stay clear of the fan blades, which can соте on at any time. 
2 l|fanoverheating indication occurs, check the coolant level in the sys- 
lem and then make sure the wiring between the gauge and the switch is 
Secure and all fuses are intact. 
4 Testthe circuit by grounding the wire to the switch while the ignition is 
on (engine not running for safety). If the gauge deflects full scale, replace 
- he sending unit. 
4 Ifthe sending unit must be replaced, simply unscrew it from the en- 
gine and install the replacement. Use sealent on the threads. Make sure 
the engine is cool before removing the defective sending unit. There will 
be some coolant loss as the unit is removed, so be prepared to catch it. 
Check the level after the replacement has been installed. 





10 Blower unit = removal and installation 





Refer to illustrations 10.2 and 10.4 
1 Locate the main heater unit, which is readily accessible beneath the 


10.2 Unplug the electrical connector from the motor, 
remove the three screws then maneuver the blower unit 
out from under the dash 








dashboard of your vehicle. On Samurai models, the blower is above and 
to the right of the throttle pedal; Sidekicks and Trackers have the unit 
mounted below the glove box. 

?  Disconnect the blower motor electrical connector and hose, if 
equipped (see illustration). 

3 Remove the three screws holding the blower motor to the heater unit 
housing. 

4 Ifyouare replacing the motor, detach the fan and transfer it to the new 
motor (see illustration). 

5 Installation procedures are the reverse of those for removal. Run the 
fan and check for proper operation. 





11 Heater core — removal and installation 





Refer to illustrations 11.6 and 11.7 

Warning: 1996 and later models are equipped with an airbag system. Al- 
ways disable the airbags prior to working in the vicinity of the steering col- 
umn, instrument panel or airbag components to avoid the possibility of 
accidental deployment of the airbags, which could cause personal injury 
(see Chapter 12). 

1 Disconnect the negative cable from the battery. 

2  Drainthe cooling system (see Chapter 1). 

3 Working in the engine compartment, disconnect the heater hoses 
where they enter the firewall. 

4 Remove the instrument panel and the center console, if equipped 
(see Chapter 11). 

5 If equipped with air conditioning, remove the evaporator unit (see 
Section 17). 

6 Label and detach the air ducts, wiring and controls still attached to the 
heater housing (see illustration). 

7  Unbolt the heating unit (see illustration) and lift it from the vehicle. 
8 Remove the screws and clips and separate the two halves of the 
housing. Take out the old heater core and install the new unit. 

9 Reassemble the heater unit and check the operation of the air control 
flaps. If any parts bind, correct the problem before installation. 

10 Reinstall the remaining parts in the reverse order of removal. 

11 Refili the cooling system, reconnect the battery and run the engine. 
Check for leaks and proper system operation. 





12 Air conditioning and heater control assembly — removal and 
installation 





Refer to illustrations 12.3a, 12.3b, 12.3c, 12.4a, 12.4b, 12.4c and 12.6 
1 Disconnect the negative cable from the battery. 
2 Remove the radio, if equipped (see Chapter 12). 





10.4 The fan is attached to the motor 
shaft with a nut (arrow) 
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11.6 Typical heater components - exploded view 
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11.7 Typical heater housing mounting details 





3 Pull off the control knobs and faceplate (see illustrations). 

4 Remove the mounting screws located on the front of the control as- 
sembly (see illustrations). On Samurai models, push the control assem- 
bly back into the dash and lower it out the bottom (see illustration). 

5 Pullthe control out slightly. On Tracker and Sidekick models it may be 
necessary to disconnect the cables at the operating ends before this is 
‘possible. 

6 Clearly mark the positions of the cable housings relative to the adjust- 
‘Ment clips, detach the cables and wiring from the control assembly (see 
illustration) and lift the assembly from the dash. 

7 Toinstall the unit, reverse the above procedure. 

8 To adjust the cables, remove the adjustment clips at the lever ends 
"and move the cable housings to the positions marked previously. Fasten 
the clips and check for stiffness or binding through the full range of opera- 



















8 Runthe engine and check for proper functioning of the heater (and air 
tonditioning, if equipped). 


18 Airconditioning system — check and maintenance 


Feler fo illustrations 13.7, 13.9, 13.10 and 13.13 

Warning: The air conditioning system is under high pressure. Do not 
loosen any hose fittings or remove any components until after the system 
las been discharged by a dealer service department or service station. 
Always wear eye protection when disconnecting or charging air condition- 
ing system fittings. 

Note; The air conditioning system on 1995 and later models uses the non- 
(zone depleting refrigerant, referred to as R-134a. The R-134a refriger- 
ant and its lubricating oil are not compatible with the R-12 system, and 
under no circumstances should the two different types of refrigerant and 
lubricating oil be intermixed. If mixed, it could result in costly compressor 
failure due to improper lubrication. 
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12.3a On Samurai models, slip an L-hook through the 
slotted openings and gently pull the faceplate off... 
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12.3b ...then reach behind the faceplate and remove 
the light socket 


12.3c On Tracker and Sidekick models, gently grip the 
trim panel (arrows) and pull it off 


1 The following maintenance checks should be performed on a regular 

basis to ensure the air conditioner continues to operate at peak efficiency. 

a) Check the compressor drivebelt. If it's worn or deteriorated, re- 
place it (see Chapter 1), 

b) Check the drivebelt tension and, if necessary, adjust it (see Chap- 

ter 1). 
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12.4a Samurai control mounting screw 
locations (arrows) 


—O f m s Жылт == 


c 


12.4c On Samurai models, lower the control out the 
bottom of the dash 


13.7 The sight glass is located on the top of the 
receiver-drier (arrow) 
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12.4b Sidekick and Tracker control mounting screw 
locations (arrows) 


[1 ] MODE CONTROL LEVER 

[2] BLOWER SPEED CONTROL LEVER 
‘ [37] CIR-FRESH CONTROL LEVER 
| [4] COOL-HoT CONTROL LEVER 








12.6 Typical heater control connections 





c) Check the system hoses. Look for cracks, bubbles, hard spots and 
deterioration. Inspect the hoses and all fittings for oil bubbles and 
seepage. If there's any evidence of wear, damage or leaks, replace 
{һе hose(s). 

d) Inspect the condenser fins for leaves, bugs and other debris. Use 
a "fin comb" or compressed air to clean the condenser. 

е) Make sure the system has the correct refrigerant charge. 

2 It's a good idea to operate the system for about 10 minutes at least 
once a month, particularly during the winter. Long term non-use can cause 
hardening, and subsequent failure, of the seals. 

3  Becauseofthe complexity of the air conditioning system and the spe- 
cial equipment necessary to service it, in-depth troubleshooting and re- 
pairs are not included in this manual. However, simple checks and 
component replacement procedures are provided in this Chapter. 

4  Themostcommon cause of poor cooling is simply a low system refrig- 
erant charge. If a noticeable drop in cool air output occurs, one of the fol- 
lowing quick checks will help you determine if the refrigerant level is low. 
5 Warm the engine up to normal operating temperature. 

6 Place the air conditioning temperature selector at the coldest setting 
and put the blower at the highest setting. Open the doors (to make sure the 
air conditioning system doesn't cycle off as soon as it cools the passenger 
compartment). 
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14.3 Recelver/drier mounting details 


! Pressure switch connector 2 Mounting bracket pinch bolt 





15.6 Typical air conditioning compressor mounting details 


! Upper mounting bracket 3 Compressor 
2 Bolts 4  Lowermounting bracket 





7 With the compressor engaged — the clutch will make an audible click 
and the center of the clutch will rotate — inspect the sight glass (see illus- 
tration). If the refrigerant looks foamy, it's low. Have a dealer service de- 
partment or automotive air conditioning shop charge the system. 

8 Ifthere'sno sight glass, feel the inlet and outlet pipes at the compres- 
$or. One side should be cold and one hot. If there's no perceptible differ- 
ence between the two pipes, there's something wrong with the 
compressor or the system. It might be a low charge. It might be something 
else. Take the vehicle to a dealer service department or an automotive air 
Conditioning shop. 








15.5 Never remove the refrigerant lines-to-compressor 
bolts (arrows) unless the system has been discharged 
by a service technician 


14 Air conditioning system 
receiver/drier — removal and installation 





Hefer to illustration 14.3 

Warning: The air conditioning system is under high pressure. DO NOT 
disassemble any part of the system (hose, compressor, line fittings, etc.) 
until after the system has been depressurized by a dealer service depart- 
ment or service station. 

1 Have the air conditioning system discharged (see Warning above). 
2  Disconnect the negative battery cable from the battery. 

3  Unplugthe electrical connector from the pressure switch near the top 
of the receiver/drier (see Illustration). 

4 Remove the bolts and disconnect the refrigerant lines from the top of 
the receiver/drier. 

5 Plug the open fittings to prevent entry of dirt and moisture. 

6  Loosenthe mounting bracket pinch bolt and lift the receiver/drier out. 
7 Ifa new receiver/drier is being installed, remove the Schrader valve 
and pour the oil out into a measuring cup, noting the amount. Add fresh 
refrigerant oil to the new receiver/drier equal to the amount removed from 
the old unit, plus one ounce. 

B Installation is the reverse of removal. 

9  Takethe vehicle back to the shop that discharged it. Have the air con- 
ditioning system evacuated, charged and leak tested. 





15 Air conditioning system compressor — removal 
and installation 

Refer to illustrations 15.5 and 15.6 

Warning: The air conditioning system is under high pressure. DO NOT 

disassemble any part of the system (hoses, compressor, line fittings, etc.) 

until after the system has been depressurized by a dealer service depart- 

ment or service station. 

Note; The receiver/drier (see Section 14) should be replaced whenever 

the compressor is replaced. 

Have the A/C system discharged (see Warning above). 

Disconnect the negative battery cable from the battery. 

Disconnect the compressor clutch wiring harness. 

Remove the drivebelt (see Chapter 1). 

Disconnect the refrigerant lines from the top of the compressor (see 

illustration). Plug the open fittings to prevent entry of dirt and moisture. 

6 Unbolt the compressor from the mounting brackets and lift it out of the 

vehicle (see illustration). 

7 1ғапем compressor is being installed, follow the directions with the 

compressor regarding the draining of excess oil prior to installation. 


Сл Ь (о м = 
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8 The clutch may have to ba transferred from the original to the new 
compressor. 

9 Installation is tha reverse of removal. Replace all O-rings with naw 
ones specifically made for А/С system use and lubricate them with reing- 
arant oil. 

10 Have the system evacuated, recharged and leak tested by the shop 
that discharged и. 





16 Air conditioning system condenser — removal 
and installation 





Warning: The air conditioning system is under high pressure. DO NOT 
disassemble any part of the system (hoses, compressor, line fittings, etc.) 
until after tha system has been depressurizad by a dealer service depart- 
mant or service station. 

Note: Tha raceiver/drier [see Section 14) should be replaced whenever 
the condenser is replaced. 

t Have the air conditioning system discharged (see Warning above}. 

e Disconnect the negative cable from the battery. 

3 Remove the grille and front bumper (see Chapter 11) 

4 Disconnect the refrigerant lines from the condenser (see illustra- 
tion). 

5 Remove the auxiliary electric fan (sea Section 4). 

6 Remove the mounting bolts from the condenser brackets (see ilius- 
tration 4.10). 

т  Liftthe condenser out of the vehicle and plug the lines to keep dirt and 
moisture out. 

8 Ifthe original condenser will be reinstalled, store it with the line fittings 
on top to prevent oil from draining out. 

9  lfanewcondenseris being installed, pour one ounce of refrigerant ої 

into it prior to installation. 

10 Reinstalithe components in the reverse order of removal. Be sure the 
rubber insulator pads are in place. 


11 Have the system evacuated, recharged and leak tested by the shop 





that discharged it. 





17 Air conditioning system evaporator — removal 
and installation 





Warning 1: 1996 and later models are equipped with an airbag system. 
Always disable tha airbags prior to working in tha vicinity of the stean 
column, instrument panel or airbag components to avoid the possibility of 
accidantal daploymant of the airbags, which could cause personal Injury 
(see Chapter 12). 

Warning 2: The air conditioning system is under high pressure. DO NOT 
disassemble any part of the system unti Ihe system has deen deprassu- 
rized by a dealer service department of service station. 


Have the air conditioning system discharged (see Warning above}. 
Disconnect the negative battery cable from the battery. 

Disable the airbag module, if equipped (see Chapter 12). 
Disconnect the evaporator inlet and outlet lines at the firewall. 
Remove the evaporator case mounting nut from the firewall. 
Remove the instrument panel center brace. 

Remove the blower case. 

Loosen tha evaporator case-to-heater case retaining band and slide 
the band onto the heater casa. 

9 Disconnect the electrical connectors from the evaporator case and 
remove the drain hose. 

10 Remova the evaporator case mounting bolts and ramove the casa 
from the vehicle. 

11 Separate the two case halves, remove the evaporator pips clamp 
and remove the evaporator core from the case. 

12 Remove the expansion valve and thermistor from the evaporator 
core. 

13 Installation 15 ihe reverse of removal. 
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Notes: 
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Engine idle speed check and adjustment - NEN see Chapter 1 Multi-port fuel injection (MPF system — check ............... V 
Exhaust manifold removal and installation ......... See Chapter 2А Multi-port fuel injection (MPFI) system component check 
Exhaust system check ....... ..... gee Chapter 1 and replacement ......... |: 
Exhaust system servicing - general information DEED 18 Throttle body injection (TBI) system — ` general information 418 
Fuel filter replacement ....... .. See Chapter 1 Throttle body injection (TBI) system - component check 
Fuel lines and fittings — inspection and replacement. Н . g and replacement ......... sss 15 
Fuel pressure relief procedure ,.......................... Û Throttle body injection (T BI) unit — removal and installation ‚ууу, H 
Fuel pump - check ............................-.......- 4 Throttle cable — removal, installation and adjustment .......... j 
Fuel pump - removal and installation ...................... 5 Underhood hose check and replacement ........... See Сһаріегі 
Specifications 
Carburetor 
Choke plate-to-bore clearance 
At 77-degrees Е (25-deqrees C) ambient temperature ....... 0.004 to 0.023 in (0.1 to 0.6 mm} 
At 104-degrees F (40-degrecs С) ambient temperature. ...... 0.05 to 0.11 in (1.3 to 2.8 mm) 

| 
Throttle Body fuel Injected (TBI) models 
Fuel pressure atidle .................................... 24 to 30 psi | 
Fuelinjector coll resistance... learn 1.0 to 2.0 ohms (at 58-degrees Е, 20-degrees C) 


Fuel injector leakage rate 
TPS resistance 
Between terminals © and D 


IDEM One drop per minute or jess 


Throttle plate closed 2...........................-.... D to 500 ohms 
Throttle plate wide орап ............................. лү 
Hetween terminals А and D | 4. 5k to 6 5k ohms 
Between terminals B and D 
Throttle plate closed .......... 0 | Ota 2k ohms 
Throttle plate wide open ............................. 2 to 6. 5k ohms 


ISU solenoid valve resistance ............................ 5.4 to 6.6 ohms (at 68-degrees F. 20-degrees C) 


Multi-Port Fuel Injected (MPFI) models 
Fuel pressure (engine idling, vacuum nose connected to 


pressure regulator) ....... lolo ee ee eOto 3/ psi 
Fuelinjector reezietance ouuu loce eR rr 12.0 to 17.0 ohms 





Fuel injector leakage rate ................................ 
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Throttle position sensor resistance 
Between terminals А and B 
Throttle lever-to-stop screw clearance 0.020 in (0.5 mm) 
Throttie lever-to-stop screw clearance 0.031 (0.8 mm) 
Between terminals А and D 
Between terminals А and C 
Throttle valve at idle _.............................. 
Throtte plate wide open .. .......................... 
IAC solenoid valve resistance 


Throttle cable freeplay 


Carhureted models 
Gold engine 
Warm engine | | 
Throttle Body fuel-injected (TBI) models 
Mult-Port Fuel Injected {MPF models 
Accelerator pedal freeplay 
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One drop per minute or less 


G to 500 ohms 
Infinity ohms 
3 5k to 6.5k ohms 


0.3 to 2k ohms 
2 to 6 5k ohms 
11 to 14 ohms 


3/8 to 5/8 in (10 to 15 mm) 
1/8 to 3/16 In (3 to 5 mm) 
3/8 to S/B in (10 to 15 mm) 


5/64 to 9/32 in (2 to 7 mm) 


Throttle stop clearance ...................-..-.--........ 1/832 to 5/64 т (0.5 to 2.0 mm) 
Torque specifications Ft-Ibs 
Fuel pump-to-cylinder head nuts .......................... 7.0 to 11.5 
Carburetor or throttle body mounting nuts/bolts ............... 13.5 to 20 
Exhaust pipe-to-exhaust manifold bolts ..................... 37 





1 General Information 





The fuel system consists of a rear mounted tank, combination metal 
and rubber fuel hoses, an enginé-mounted mechanical pump oran in-tank 
electric pump, and either a two-stage, two-venturi carburetor or an elec- 
тапіс fuel injection system. Throttle Body fuel Injection {TBH is used on 
mast fuel-injected models, while some 1992 and later models are 
equipped with Multi-Port Fuel Injection (MPFI). 

The axhaust system is composed of an exhaust manifold or manifolds, 
ће catalytic converter and a combination muffler and tailpipe assembly. 

The emissions control systems modify the functions of both the ex- 
haustand fuel systems. There may бе some cross-references throughout 
his Chapter to Sections in Chapter 6 because the emissions control sys- 
Ems are integral to the induction and exhaust systems. 

Extreme caution should be exercised when dealing with either the fuel 
ofthe exhaust system. Fuctis a primary clement for combustion. Be very 
carefull The exhaust system is also an area for exercising caution as it an- 
erates at very high temperatures, Serious burns can result from even mo- 
mentary contact with any part of the exhaust system and the fire potential 
5 ever present. 





2 Fuel pressure relief procedure 





| Warning: Gasoline is extremely flammabie, so extra precautions must be 


takên when working on any part ofthe fuel system. По пої smoke or allow 
open flames or bare ight bulbs in tha work area, Also, do not work In a ga- 
fage ifa natural gas-tyoe appliance that has a pilot light is present. Always 
Керр a ory chemical (Class B) fire extinguisher near tha work area. 

| Before servicing any componenton the fuel system, relieve the resid- 
yal fue! pressure to minimize the risk of hre and personal injury. 

с Disconnect the cable from the negative terminal of the battery. 


Carbureted vehicles 
à Unscrew the fuel filler cap to release the pressure caused by fuel va- 
por. 


1990 and earlier fuel-injected models 
Refer to Hustration 2.5 


і Perform Step 2, then raise the vehicle and support it securely on jack- 
slands 


8 





2.5 [o relieve the fuel system pressure on 1990 and earlier fuel 
injected models, loosen the plug bolt on the fuel filter union 
boli-wear eye protection while doing this 


i Hag J Fuel titer union bolt 
2 Plug boit 4 Fuel filter 





5 Position acontaincr under the tuel filter. Cover the fuel filter with a rag 
and, using a backup wrench to prevent the tuel filter union bolt from turn- 
ing, slowly loosen the plug bolt and allow the pressurized fuel to escape 


[зев illustration]. 
5 Whenthe pressure has been relieved completely, tighten the plug bolt 


securely. 
7 Reconnect the battery cable only after ali work to the fuel system has 


been completed, then start the enging and check the fittings for leaks. 


1991 and later fuel-injected models 
Hofer to tlusirations 2 9a and 2 9b 


This procedure must be performed with the engine cold (to prevent 
damage to the catalytic converter) and the transmission in Park (automat- 


ic) or Neutral (manua). 


9 Unplug the electrical connector from the fuel pump relay located next 


to the ECM under the left {Sidekick Tracker) or right (Samurai) side af the 


instrument panel (see IHustrations). 


10 Remove the fuel tank cap to release the pressure in the tank, then ге- 


instal it 
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2.9a On 1991 and later Sidekick/Tracker models, unplug the fuel 
pump relay wire (A) located next to the ECM (B) 


11 Startthe engine and let it run until it stalls from lack of fuel. Crank the 
starter two or three times in short (three-second) bursts to release any 
residual fuel pressure. 


3 Fuel lines and fittings-inspection and replacement 





Warning: Gasoline is extremely flammable, so extra precautions must be 
taken when working on any part of the fuel system. Do not smoke or allow 
open flames or bare light bulbs in the work area. Also, do not work in a ga- 
rage if a natural gas-type appliance that has a pilot light is present. Always 
keep a dry chemical (Class B) fire extinguisher near the work area. 


Inspection 

1 Onceinawhile, you will have to raise the vehicle to service or replace 
some component (an exhaust pipe hanger, for example). Whenever you 
work under the vehicle, always inspect the fuel lines and fittings for possi- 
ble damage or deterioration. 

2 Check all hoses and pipes for cracks, kinks, deformation or obstruc- 
tions. 

3 Make sure all hose and pipe clips attach their associated hoses or 
pipes securely to the underside of the vehicle. 

4 Verify all hose clamps attaching rubber hoses to metal fuel lines or 
pipes are snug enough to assure a tight fit between the hoses and pipes. 


Replacement 

5 lIfyoumustreplace any damaged sections, use original equipment re- 
placement hoses or pipes constructed from exactly the same material as 
the section you are replacing. Do not install substitutes constructed from 
inferior or inappropriate material or you could cause a fuel leak or a fire. 
6 Always, before detaching or disassembling any part of the fuel line 
system, note the routing of all hoses and pipes and the orientation of all 
clamps and clips to assure that replacement sections are installed in ex- 
actly the same manner. 

7 Before detaching any part of the fuel system, be sure to relieve the 
fuel tank pressure (Section 2). 

8 While you're under the vehicle, it's a good idea to check the condition 
of the fuel filter-make sure that it's not clogged or damaged (see Chap 
ter 1). 


4 Fuel pump - check 


Warning: Gasoline is extremely flammable, so extra precautions must be 
taken when working on any part of the fuel system. Do not smoke or allow 
open flames or bare light bulbs in the work area. Also, do not work in a ga- 
rage if a natural gas-type appliance that has a pilot light is present. Always 
keep a dry chemical (Class B) fire extinguisher near the work area. 
Note: The following checks assume the fuel filter is in good condition. If 
you doubt it's condition, install a new one (see Chapter 1). 


0669 H 





2.9b On 1991 and later fuel-injected Samurai models, unplug the 
fuel pump relay connector (A) found above the ECM (B) 


dreds 
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4.3 The fuel pump on PREIS ebd models is EEF 
on the right rear corner of the cylinder head 


C Fuel outlet hose 
D Mounting nut (1 of 2) 


1 Check that there is adequate fuel in the fuel tank. If you doubt the 
reading on the gauge, insert a long wooden dowel at the filler opening; ЇЇ 
will serve as a dipstick. 


A  Fuelinlet hose 
B  Fuelreturn hose 


Mechanical pump (carbureted vehicles) 
Hefer to illustration 4.3 


2  Raisethe vehicle and support it securely on jackstands. With the еп: 
gine running, examine all fuel lines between the fuel tank and fuel pump for 
leaks, loose connections, kinks or flattening in the rubber hoses. Do this 
quickly, before the engine gets hot. Air leaks upstream of the fuel pump. 
can seriously affect the pump's output. Shut off the engine. 

3 Check the body of the pump for leaks (see illustration). 

4  Removethefuelfillercapto relieve the fuel tank pressure. Disconnect 
the fuel line at the carburetor. Disconnect the primary wiring connector to 
the ignition coil so the engine can be cranked without it firing. Place anap- 
proved gasoline container at the end of the detached fuel line and have an ` 
assistant crank the engine for several seconds. There should be a strong ` 
spurt of gasoline from the line on every second revolution. 

5 If little or no gasoline emerges from the line during engine cranking, | 
either the fuel line is clogged or the fuel pump is not working properly. Dis- 
connect the fuel feed line from the pump and blow air through it to be sure ` 
that the line is clear. If the line is not clogged, then the pump is suspect and 
needs to be replaced with a new one. 
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4.8 Ta check the fuel pump relay, jump terminals 1 and 2 of 
the retay connector and turn the ignition switch to On 
(earlier models) 


Flectric pump (fuel injected vehicles) 


General check 

Helfer to illiitration 4.8 

б Although the best way to check the operation of the fue! pump is with a 
ual pressure gauge (see step 10), to do so on these fuel injected vehicles 
requires the use of special adapters not normally available to the nome 
mechanic. It i& possible, however, to determine if the fuel pump is receiv- 
Ing power and rotating, which is usually а pretly good indication that il is 
pumping fuel. 

f Tum the ignition key to the ON position, but dont crank the engine. 
Remove the fuel filler cap, put your ear next to the opening and listen for 
ihe fuel pump working, which is characterized by a whirring sound. After 
listening, turn the ignition switch to OFF. 

$ ifthe fuel pumo is not working, check the fuse. If the fuse is скау, find 
the fuel pump relay, which is located under the left (earlier models; or right 
later models) side of the dash (see illustration). Using a jumper wirc, 
bridge the indicated terminals. Note: On iater models where the fuel pump 
relay has only four terminals, connect the jumper wire between tho wires 
connected to the fuel pump relay s A and B terminals (usualy, one wire 15 
blue with a black tracer and ona wire is pink with a black tracer). Turn the 
ignition switch to ON. If the fuel pump пом works, replace the fuel pump 
relay, 

9 Ifthe fuel pump is still not working, a problem could exist with the wir- 
Ing hamess to tha pump or the pump itself. 


Fuel pressure check 

10 Relieve ihe fuel pressure (see Section 2). 

11 Install a fuel pressure gauge. On models with MPFI, disconnect the 
fuel feed line from the fuel rail and install the gauge using a special hose 
and adapter (Suzuki special tools 08912-58431 and 09919-46010 or 
equivalent), On models with TBI, disconnect the fuel inlet fitting from the 
[ual filter and install the gauge using a banjo-type connector (Suzuki fuel 
pressure qauge kit 09912-58412 or equivaient). 

12 Turntheignition switch to ON. The fuel pump should run tor about two 
seconds. Turn the key off and on about four times (pausing about two sec- 
onds each time) until the fuel pressure reading on the gauge stabuizes. It 
should be about 3to 10 psi above the range listed in this Chaptar's Specifi- 
cations. 

13 Start the engine and let it idle at normal operating temperature. The 
pressure should be within the range sted in this Chapters Spectfications. 
I! all the pressure readings are within the limits listed in this Chapter'e 
specifications, the system is operating normally. 
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14 On MPFi models, if ine pressure did not drop by 3 te 10 psi after start- 
ing the engine, apoly 12 to 14 inches of vacuum to the pressure regulator, 
Ifthe pressura now drops, repair the vacuum source to the pressure regu- 
lator. If the pressure does not drop, replace the regulator. 
15 Ifthe pressure is higherthan specified, check for a faulty fuel pressure 
regulator or a pinched or clogged fuel return hose or pipe. 
16 lf the pressure is lower than specified, check the following: 
aj Inspect Ihe fuel fiter-make sure it's not clogged. 
hj Look for a pinched or clogged fuel hose between tha fuel tank and 
fuel rail, 
c) Check the pressure regulator for a malfunction. 
d) Look for leaks in the fuel feed line/hose. 
e) Check for leaking injectors. 
f} Check the in-tank fuel pump check valve. 
17 Ifthe fuel pressure is low, there are no problems with any ot the above- 
listed components and the fuel pump 15 operating (see Step 6), the prob- 
lam 15 one of the following: 
а) The tuel pump is not receiving sufficient voltage (check the battery 
and charging system-see Chapter 5). 
b) There is a poor electrical connection in the fuel pump circuit ѓа bad 
ground connection is very likely}. 
C) The fuel pump itself is faulty. 
18 Turn off the engine and note the reading on the gauge. After one min- 
ute, the pressure should net drop to less than 21 psi on TBI models or 25 
psi оп MPFI models. Hf Ihe fuel pressure drops гару after turning off the 
engine, there's a leak in the fuel system. If There are no external leaks, the 
leak is probably at the fuel pump (likely a leaking outlet check valve} or at 
the fuel Injectors}. 
19 After the testing is done, relieve the fuel pressure (see Section 2) and 
remove the fuel gauge. 


5 Fuel pump — removal and installation 


Warning: Gasoline is extremely flamrnabia, so extra precautions must be 
taken when working on any part of the fuel system. Do not smoke or allow 
open flames or bare light bulbs in the work area. Also, do not work in a ga- 
rage if a natural gas-type appliance that has a pilot light is present. Always 
keep a dry chermeal (Cass В) fire extinguisher near the work area. 

1 Disconnect the cable from the negative terminal of tne battery. 

2 Relieve the fuel system pressure (see Section 2). 


Mechanical pump (carbureted vehicles) 


3 Relieve the fuel tank pressure by removing the fuel filler cap. 

4 Locate the fuel pump mounted an the right rear corner of the cylinder 
head (see illustration 4.3). Place rags underneath the pump to catch any 
spilled fuel. 

5 Loosen the hose clamps and slide them down the hoses, past the fit- 
tings. Disconnect the hoses from the pump, using a twisting motion as you 
pull them fram the fittings. Immediately plug the hoses to prevent laakage 
of fuel and the entry of dirt. 

6 Unscrew the fasteners that retain the pump to tha cylinder haad, then 
detach the pump from the head. Remove the pump pushrod and inspect її 
for wear, replacing it if necessary. Coat it with clean engine oil before in- 
Stalling it. 

7 Using a gasket scraper or putty knife, remove all tracas of old gasket 
material from the mating surfaces on the cylinder head (and the fuel pump, 
ifthe same one will be reinstalled}. While scraping, be careful notto gouge 
the soft aluminum surfaces. 

8 instalation isthe reverse of the removal procedure, but be sure ta use 
а new gasket and tighten the mounting fasteners to ihe specified torque. 


Electric pump (fuel injected vehicles) 

Heter fo iiustration 5. 10 

G Remove the fuel rank following the procedure described In Section 6. 
10 Unscrew the ring that secures the fuel pump, then lift the assembly 
out of the fuel tank (see Illustration). 

11 Remove the pump from its bracket and disconnect the electrical con- 
nectors, noling Iherr postions. 


— g: = ee 
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5.10 Once the pump unit securing 
ring has been unscrewed, the 
assembly can be lifted straight out 
of the fuel tank 


12 Push the nozzle of the new pump into the coupling hose, then insert 
the bottom of the pump into its bracket. Connect the wires to the proper 
terminals. If the filter at the bottom of the pump appears dirty, replace it. 
13 Theremainder of installation is the reverse of the removal procedure. 
Be sure to replace the pump unit sealing O-ring if it shows any signs of de- 
terioration. 


6 Fuel tank-removal and installation 








Refer to illustrations 6.6a, 6.6b, 6.6c and 6.8 

Note: The following procedure is much easier to perform if the fuel tank is 
empty. Some tanks have a drain plug for this purpose. If the tank does not 
have a drain plug, simply run the engine until the tank is empty. 
Warning: Gasoline is extremely flammable, so extra precautions must be 
taken when working on any part of the fuel system. Do not smoke or allow 











6.6a Loosen the hose clamp on the fuel 
filler neck and slide the hose off the tank 











6.6b Disconnect the fuel feed line (arrow) 
before unbolting the fuel tank from the 
vehicle — it may be necessary,however,lo 
lower the tank slightly to gain access to 
the fuel return line (and vapor line, 
If equipped) 


open flames or bare light bulbs near the work area. Also, do not work ina 
garage if a natural gas-type appliance with a pilot light is present. When 
performing any work on the fuel tank, wear safety glasses and to have a 
dry chemical (Class B) fire extinguisher on hand. If you spill any fuel on 
your skin, rinse it off immediately with soap and water. 


1 Remove the fuel tank filler cap to relieve fuel tank pressure. 

2 Relieve the fuel system pressure (see Section 2). 

з Detach the cable from the negative terminal of the battery. 

4 Ifthe tank has a drain plug, remove it and allow the fuel to collect in an 
approved gasoline container. 

5 Raise the vehicle and place it securely on jackstands. 

6  Disconnectthe fuel lines, the vapor return line and the fuel filler neck 
(see illustrations). Note: The fuel feed and return lines and the vapor re- 
turn line are three different diameters, so reattachment is simplified. If you 
have any doubts, however, clearly label the lines and the fittings. Be sure 
to plug the hoses to prevent leakage and contamination of the fuel system. 


|4| _ 6.6cFuel tank details (TBI 
| fuel-injected model shown, 
others similar 
Fuel filler cap 
Breather hose 
Fuel pump assembly 
Fuel level sending unit 
Fuel tank 
Two-way check valve 
Black side 
Orange side 
fuel filter 
Fuel vapor line 
Vapor line to canister 
10 Fuel return line 
11 Fuel feed line (to TBI unit) 
12 Return line 
13 Fuel feed line 
14 Hose clamps 
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6.8 The fuel tank and skid plate are secured to the underside of 
the vehicle with four bolts (one at each corner) 





8.9 On MPFI models, check the clearance (A) between the lever 
stop (1) and the lever (2) — if it's not correct, adjust the throttle 
pedal stop bolt (3) 





7 Support the fuel tank and skid plate (if equipped) with a floor jack. Po- 

E" a piece of wood between the jack head and the fuel tank to protect 
tank. 

8 Remove the four fuel tank and skid plate bolts (see illustration). 

9 Lower the tank and skid plate enough to disconnect the electrical 

Wires and ground strap from the fuel pump/fuel gauge sending unit, if you 

have not already done so. 

10 Remove the tank from the vehicle. 

11 Installation is the reverse of removal. 





7 Fuel tank cleaning and repair — general information | 





1 All repairs to the fuel tank or filler neck should be carried out by a pro- 
lessional who has experience in this critical and potentially dangerous 
work. Even after cleaning and flushing of the fuel system, explosive fumes 
can remain and ignite during repair of the tank. 

2 If the fuel tank is removed from the vehicle, it should not be placed in 
anarea where sparks or open flames could ignite the fumes coming out of 
the tank. Be especially careful inside garages where a natural gas-type 
appliance is located, because the pilot light could cause an explosion. 





8 Air cleaner assembly — removal and installation 





Carbureted vehicles 
Refer to illustration 8.1 

1 Unlatch the clips that secure the top of the air cleaner to the main 
housing (see illustration). 








8.1 Air cleaner installation details (carbureted models) 


A Clips B  Aircleaner mounting fasteners 


2 Remove the nut that secures the air intake case to the carburetor, 
then lift off the case and disconnect the vacuum line from the underside. 
Unplug the breather hose from the rocker arm cover and remove the air 
intake case. 

з Disconnectthe hotand fresh air intake hoses from the air cleaner. Re- 
move the three mounting nuts and washers that secure the air cleaner to 
the inner fender panel (see illustration 8.1) and remove the air cleaner 
from the vehicle. 

4 Installation is the reverse of the removal procedure. 

Fuel injected vehicles 

5 Remove the air filter element (see Chapter 1). 

6  Unbolt the air cleaner case from the inner fender panel. 

7  Unbolttheairintake case from the throttle body and the bracketon the 
camshaft cover, then remove the air intake duct. 

8 Installation is the reverse of the removal procedure. 

9 On MPFI models, have an assistant push the accelerator pedal all 
way to the floor (against the stop bolt). In the engine compartment, mea- 
sure the clearance between the throttle lever and the stop (see illustra- 
tion). Check this measurement against this Chapter's Specifications. 
Adjust the throttle stop clearance by turning the pedal stop bolt. 





9 Throttle cable — removal, installation and adjustment 





Hefer to illustrations 98.2 9.4 and 9.7 


Hemoval 

1 Disconnect the cable from the negative terminal of the battery. 

2  Unscrew the locknut on the threaded portion of the throttle cable at 
the carburetor or throttle body (see illustration). 

з Pass the cable through the slotin the throttle lever and slide the cable 
end from the lever. 

4 Working inside the vehicle, disconnect the cable from the accelerator 
pedal by passing the cable through the slot at the top of the pedal linkage 
(see illustration). 

5 Pull the cable through the firewall into the engine compartment. 


Installation and adjustment 

6  Installationis the reverse of the removal procedure, but itis important 
to adjust the cable to obtain the correct amount of free play. 

7  Lightly push on the cable between the throttle lever and the cable 
bracket (see illustration). Measure the amount the cable deflects and 
compare it with the figure listed in the Specifications section. To adjust 
cable free play, screw the adjuster nut up or down on the threaded portion 
of the cable casing, as necessary, to obtain the correct amountof freeplay. 
If you adjust the cable when the engine is cold, be sure to recheck the ad- 
justment after it has reached normal operating temperature. 
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9.2 Throttle cable installation details (fuel-injected model shown, 
carbureted models similar) 


3  Locknut 
4  Adjusting nut 
З. 


1 Cable 
2 Cable free play 






9.7 Push on the cable and measure the free play-it should be as 
listed in this Chapter's Specifications 





10 Carburetor — check and adjustment 





Warning: Gasoline is extremely flammable, so extra precautions must be 
taken when working on any part of the fuel system. Do not smoke or allow 
open flames or bare light bulbs in the work area. Also, do not work in a ga- 
rage if a natural gas-type appliance that has a pilot light is present. Always 
keep a dry chemical (Class B) fire extinguisher near the work area. 
Note: /f your vehicle's engine is hard to start or does not start at all, has an 
unstable idle or poor driveability and you suspect the carburetor is mal- 
functioning, it's best to first take the vehicle to a dealer service department 
that has the equipment necessary to diagnose this highly complicated 
system. The following procedures are intended to help the home mechan- 
ic verify proper operation of components, make minor adjustments, and 
replace some components. They are notintendedas troubleshooting pro- 
cedures. 


Choke check and adjustment 

Refer to illustrations 10.2 and 10.5 

1 Remove the air intake case (see Section 8 if necessary). With the en- 
gine stopped and cold, hold the throttle open and depress the choke plate 
with your finger — it should move smoothly. The choke should be almost 
fully closed if the ambient air temperature is below 77-degrees F (25-de- 
grees C) and the engine is cold. 





them into place (see illustration). 





ү, a/ 
9.4 Pass the cable through the slot (arrow) and slide the cable 
end out of the accelerator pedal linkage 







10.2 Using a feeler gauge (arrow), check the clearance of the 
choke plate to the carburetor bore 


MY 


10.5 With the idle-up actuator removed, rotate the fast idle cam 
to align the hole in the cam with the hole In the bracket — Insert a 





punch through the two holes to hold the cam in this position — the 


choke lever сап now be adjusted with a pair of pllers 


2 Check the clearance between the choke plate and the carburetor 
bore (see illustration) and compare your reading with those listed in the 
Specifications section. If the clearances are too small or too large, lubri- 
cate the choke linkage and take another measurement. 

3 Startthe engine and allow it to warm to normal operating temperature. 
Depress and release the accelerator once. The choke should now be fully 
open. If it's not, and the plate-to-bore clearance is correct, there's a prob- 
lem with the choke linkage or operating mechanism. 

4  |ftheplate-to-bore clearance is not as specified, remove the carbure- 
tor (Section 11) and adjust the choke lever as follows. 

5 Remove the idle-up actuator from the carburetor, tum the fast idle 
cam counter-clockwise and insert a pin into the cam and bracket to lock 
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10.10 With the carburetor cool, make sure the mark on the fast 
idle cam is in alignment with the center of the cam follower 

6 Using a pair of pliers, bend the choke lever up or down until the choke- 

lo-bore clearance is set to the specified amount. Bending the tab up 

causes the choke valve to close, while bending it down allows it to open a 

litte more (see illustration 10.5). 

7 Reinstall the carburetor and check the choke again. 


Accelerator pump 

8 Remove the air intake case (Section 8). With the engine Off, operate 
the throttle linkage through its full range of travel while looking down the 
Ihroat of the carburetor (you may have to hold the choke plate open). A 
healthy stream of fuel should squirt out of the pump discharge nozzle. If 
fuel just dribbles out or there is no squirt at all, the accelerator pump is de- 
lective or the discharge passage is clogged. In either case, an overhaul of 
йе carburetor is required. 


Fast idle adjustment 

Refer to illustrations 10.10 and 10.11 

9 Allow the engine to cool for atleast four hours, then remove the carbu- 

retor and let it cool off for another hour. The ambient temperature should 

be between 71 and 82-degrees F. 

10 Afterthe carburetor has cooled, check to see that the mark on the fast 

E cam and the center of the cam follower are in alignment (see illustra- 
n). 

11 Disconnect the hose from the idle-up actuator and connect a hand- 

_ heldvacuum pump to the port. Apply a vacuum of approximately 16-in Hg. 

and measure the clearance between the actuator rod and the idle-up ad- 

lusting screw (see illustration). It should be 0.10 to 0.12 in (2.5 to 3.0 

mm). If it isn't, turn the idle-up adjusting screw accordingly. Reinstall the 

carburetor. 


ldle-up adjustment 

12 Run the engine until it reaches normal operating temperature. Con- 
necta tachometer and verify that the idle speed is as specified (see Chap- 
ler 1). 

13 Turn the parking lamps On and check to see that the idle-up actuator 
fod moves down. Now turn the headlights On and check the engine rpm 
(Ihe heater fan, rear defogger and air conditioner must be turned Off). It 
- Should increase to 900-1000 rpm. If it doesn't increase, turn the adjusting 
. Screw (see illustration 10.11). 





11 Carburetor-removal and installation 





Warning: Gasoline is extremely flammable so extra precautions must be 
laken when working on any part of the fuel system. DO NOT smoke or al- 
low open flames or bare light bulbs in or near the work area. Also, don't 
work in a garage if a natural gas appliance such as a water heater or 
clothes dryer is present. Always keep a dry chemical (Class B) fire extin- 
guisher near the work area. 


Removal 
1 Remove the fuel filler cap to relieve fuel tank pressure. 








Р 
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10.11 Apply vacuum to the idle-up actuator and measure the 
clearance between the actuator rod and the idle up 
adjusting screw 


A  Actuator rod B  ldle-up adjusting screw 
2  Removethe air cleaner from the carburetor. Be sure to label all vacu- 
um hoses attached to the air cleaner housing. 

3  Disconnect the throttle cable from the throttle lever (see 

Section 9). 

4 Ifthe vehicle is equipped with an automatic transmission, disconnect 
the TV cable from the throttle lever. 

5 Clearly label all vacuum hoses and fittings, then disconnect the 
hoses. 

6  Disconnect the fuel line from the carburetor. 

7  Labelthe wires and terminals, then unplug all wire harness connec- 
tors. 

8 Remove the mounting fasteners and detach the carburetor from the 
intake manifold. Remove the carburetor mounting gasket. Stuff a shoprag 
into the intake manifold openings. 


Installation 

9  Useagasketscraperto remove all traces of gasket material and sea- 
lant from the intake manifold (and the carburetor, if it's being reinstalled), 
then remove the shop rag from the manifold openings. Clean the mating 
surfaces with lacquer thinner or acetone. 

10 Place a new gasket on the intake manifold. 

11 Position the carburetor on the gasket and install the mounting fasten- 
ers. 

12 To prevent carburetor distortion or damage, tighten the fasteners to 
the specified torque in a criss-cross pattern, 1/4-turn at a time. 

13 The remaining installation steps are the reverse of removal. 

14 Check and, if necessary, adjust the idle speed (Chapter 1). 

15 If the vehicle is equipped with an automatic transmission, refer to 
Chapter 7B for the kickdown cable adjustment procedure. 

16 Start the engine and check carefully for fuel leaks. 





12 Carburetor-diagnosis and overhaul 





Hefer to illustration 12.6 

Warning: Gasoline is extremely flammable, so extra precautions must be 
taken when working on any part of the fuel system. DO NOT smoke or al- 
low open flames or bare light bulbs in or near the work area. Also, don't 
work in a garage if a natural gas appliance with a pilot light is present. Al- 
ways keep a dry chemical (Class B) fire extinguisher near the work area. 


Diagnosis 

1 Athorough road test and check of carburetor adjustments should be 
done before any major carburetor service work. Follow the procedures in 
Section 10. Specifications for some adjustments are listed on the Vehicle 
Emissions Control Information (VECI) label found in the engine compart- 
ment. 
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12.6 Before buying a carburetor rebuild kit, look for а number 
like this and write it down — it will ensure that you get the correct 
rebuild kit for the carburetor 


2 Carburetor problems usually show up as flooding, hard starting, stall- 
ing, severe backfiring and poor acceleration. A carburetor that's leaking 
fuel and/or covered with wet looking deposits definitely needs attention. 
3 Some performance complaints directed at the carburetor are actually 
a result of loose, out-of-adjustment or malfunctioning engine or electrical 
components. Others develop when vacuum hoses leak, are disconnected 
or are incorrectly routed. The proper approach to analyzing carburetor 
problems should include the following items: 

a) Inspectall vacuum hoses and actuators for leaks and correctinstal- 
lation (see Chapters 1 and 6). 

b) Tighten the intake manifold and carburetor mounting nuts/bolts to 
the torques specified in this Chapter and Chapter 2A. 

c) Perform a cylinder compression test (see Chapter 2B). 

d) Clean or replace the spark plugs as necessary (see Chapter 1). 

e) Check the spark plug wires (see Chapter 1). 

f) Inspect the ignition primary wires. 

g) Check the ignition timing (follow the instructions printed on the 
Emissions Control Information label). 

h) Check the fuel pump (see Chapter 4). 

i) Check the heatcontrol valve in the air cleaner for proper operation 
(see Chapter 1). 

j) Checkreplace the air filter element (see Chapter 1). 

k) Check the PCV system (see Chapter 6). 

|) Checkreplace the fuel filter (see Chapter 1). Also, the strainer in 
the tank could be restricted. 

m) Check for a plugged exhaust system. 

n) Check EGR valve operation (see Chapter 1). 

o) Check the choke — it should be completely open at normal engine 
operating temperature (see Section 10). 

p) Check for fuel leaks and kinked or dented fuel lines (see Chapters 
1 and 4) 

q) Check accelerator pump operation with the engine off (remove the 
air cleaner cover and operate the throttle as you look into the carbu- 
retor throat — you should see a stream of gasoline enter the carbu- 
retor). 

r) Check for incorrect fuel or bad gasoline. 

s) Check the valve clearances (see Chapter 1) 

t) Have a dealer service department or repair shop check the elec- 
tronic engine and carburetor controls. 

4 Diagnosing carburetor problems may require that the engine be started 
and run with the air cleaner off. While running the engine without the air 
cleaner, backfires are possible. This situation is likely to occur if the carbu- 
retor is malfunctioning, but just the removal of the air cleaner can lean the 
fuel/air mixture enough to produce an engine backfire. Warning: Do not 
position any partof your body, especially your face, directly over the carbu- 
retor during inspection and servicing procedures. Wear eye protection! 


Overhaul 


5  Onceit's determined that the carburetor needs an overhaul, several 
options are available. If you're going to attempt to overhaul the carburetor 
yourself, first obtain a good quality carburetor rebuild kit (which will include 
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all necessary gaskets, internal parts, instructions and a parts list). You'll 
also need some special solvent and a means of blowing out the intemal 
passages of the carburetor with air. 

6  Analternative is to obtain a new or rebuilt carburetor. They are readily 
available from dealers and auto parts stores. Make absolutely sure the ex- 
change carburetor is identical to the original. A tag is usually attached to 
the top of the carburetor or a number is stamped on the float bowl (see 
illustration). It will help determine the exact type of carburetor you have. 
When obtaining a rebuilt carburetor or a rebuild kit, make sure the kit or 
carburetor matches your application exactly. Seemingly insignificant dif- 
ferences can make a large difference in engine performance. 

7 Ifyou choose to overhaul your own carburetor, allow enough time to 
disassemble it carefully, soak the necessary parts in the cleaning solvent 
(usually for at least one-half day or according to the instructions listed on 
the carburetor cleaner) and reassemble it, which will usually take much 
longer than disassembly. When disassembling the carburetor, match 
each part with the illustration in the carburetor kit and lay the parts out in 
order on a clean work surface. Overhauls by inexperienced mechanics 
can result in an engine which runs poorly or not at all. To avoid this, use 
care and patience when disassembling the carburetor so you can reas- 
semble it correctly. 

8  Becausecarburetor designs are constantly modified by the manufac- 
turer in order to meet increasingly more stringent emissions regulations, It 
isn'tfeasible to include a step-by-step overhaul of each type. You'll receive 
a detailed, well illustrated set of instructions with any carburetor overhaul 
kit; they will apply in a more specific manner to the carburetor on your ve- 
hicle. 


13 Throttle Body Injection (TBI) — general information 





Mostfuel-injected models are equipped with a Throttle Body fuel Injec 
tion (TBI) system. This system provides optimum mixture ratios at all 
stages of combustion and offers immediate throttle response characteris- 
tics. It also enables the engine to run at the leanest possible air/fuel mix- 
ture ratio, reducing exhaust gas emissions. 

A Throttle Body Injection (TBI) unit replaces a conventional carburetor 
atop the intake manifold. It is controlled by the Electronic Control Module 
(ECM), which monitors engine performance and adjusts the air/fuel mix- 
ture accordingly (see Chapter 6 for a complete description of the fuel con- 
trol system). 

An electric fuel pump — located in the fuel tank with the fuel gauge 
sending unit-pumps fuel to the fuel injection system through the fuel feed 
line and an inline fuel filter. A pressure regulator keeps fuel available а!а 


constant pressure. Fuel in excess of injector needs is returned to the fuel | 


tank by a separate line. 

The basic TBI unitis made up of the throttle body housing, a fuel injec- 
tor, a fuel pressure regulator, the throttle opener (which controls the 
throttle valve opening so thatit's a little bit widerwhen the engine is starting 
than when it's at an idle), the throttle position sensor, an air valve (which 
lets an additional amount of air past the throttle plate during cold engine 
operation) and the idle speed control solenoid valve (which controls the 
idle speed according to the ECM). 

The fuel injector is a solenoid operated device controlled by the ECM. 
The ECM turns on the solenoid, which lifts a normally closed needle valve 
off its seat. The fuel, which is under pressure, is injected in a conical spray 
pattern at the walls of the throttle body bore above the throttle valve. The 
fuel which is notused by the injector passes through the pressure regula- 
tor before being returned to the fuel tank. 


14 Throttle body injection (TBI) unit-removal and installation 
paupe VEM FU VEHI ceé 


Refer to illustration 14.6 
Warning: Gasoline is extremely flammable, so extra precautions must be 
taken when working on any part of the fuel system. Do not smoke or allow 


open flames or bare light bulbs in the work area. Also, do not work in a ga- - 
rage if a natural gas-type appliance that has a pilot light is present. Always | 


keep a dry chemical (Class B) fire extinguisher near the work area. 
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14.6 Throttle body Injection unit mounting details 


Throttle body 

Throttie body gasket 

РТС heater (soma models with 
automatic transmission) 

PVC valve 

intake manifoid gasket 
Coolant temperature gauge 
sending unit 

Coolant temperature sensor 
intake am temperature sensor 
Intake manifold 
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15.1 Air intake case installation detalls 


T Ar intake case 


2 Ai cleaner outlet hose 3 POV hose 


Removal 


| Disconnect the cable from the negative terminal of the battery. 


2 felieve the fuel system pressure (Section 2). 











3 Following the procedure described in Secton 9, disconnect the 
throttle cable from the throttle lever at the TBI unit. 

4 — Disconnect the tuel feed and return lines from the TBE unit. 

5 Label and disconnect any electrical connectors and vacuum hoses. 
6 Hemove the attaching bolts ano fft the TBE unit from the intake man- 
iloid (see illustration). On automatic transmission models, also remove 
the PTC heater fram underneath the TBI unit and check the condition of 
the heating element (grid). If itis burned or has holes in it, replace it with a 
new one. 


installation 

7 Usingagasket scraper or a putty knife, remove all traces of old gasket 
matenal and sealant from the intake manifold (and throttle body, if the 
same ane will be installed). While scraping, be careful not to gouge the sott 
aluminum surfaces. 

B sInstallationis the reverse of the removal procedure, but be sure to use 
anew ТВ unit base gasket, and tighten the bolts to tha specified torque. 


15 Throttle body injection (TBI) system — componant chack 
and replacement 


Warning: Gasoline is extremoly fiammabio, so oxtra precautions must be 
taken whan working en any part of tha fuel system. Do not smoke or allow 
open flames or bare light bulbs in he work area. Also, do not work m a ga- 
rage if a natural gas-type appliance that has a pilot lightis present. Always 
keep a ory chemical (Glass B) fire extinguisher near the work area. 
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Defactive 


15.2 The fuel injector should emit a strong, conical spray of fuel 
against the walls of the TBI unit bore 





Fuel injector 

Refer to illustrations 15.1, 15.2, 15.4, 15.9 and T5. 11 

1  Unboltthe air intake case from the top of the throttle body {see illus- 
tration) and move It aside 

2 Start the engine and carefully peer down Inte the throttle body (wear 
safety goggles), checking the injector spray pattern. It should be an even, 
conical pattern (see illustration) —if it isn't, the injector must be replaced 
with a new one. 

3 Shut off the engine and make sure the injection of fuel stops as well. 
The injector should not leak more than one drop per minute-if it does, re- 
place it. 

4 | Disconnect tha electrical connector|from the injector and, using an 
ohmmeter, measure the resistance across the injector coils (see illustra- 
tion). If the resistance measured is not as listed in the Specifications sec- 
tion, replace the injector. 

5 To replace the fuel injector, begin by relieving the fuel system pres- 
sure (Section 2) 

6 Disconnect the cable from the negative terminat of the battery. 

7 Disconnect tha fuel feed iine from the throttle body. Remove the two 
injector cover screws and lift the cover from the injector. 

B Disconnect the injector electrical connector, release the harness 
clamp and dislodge the grammet from the throttle body housing. 

9 То гатаче the injector trom the throttle body, carefully direct com- 
pressed air into tho fuel inlot port while pulling up on the injector (see illus- 
tration). Caution: Apply Ihe compressed air gradually, using only enough 
to ease the injector out of the throttle body. Do not exceed B5 psi, or darm- 
age to the injector and other components may occur. Also, once ihe injec- 
tor has been removed, handle it carefully and don'timmerse itin solvent to 
clean it. 


15.4 Unpiug the fuel injector electrical connector and measure 
Ihe resistance across the terminals. 





159 Apply compressed air (85 psi maximum) to the fuel Intel 
port to aid in injector removal 


3 Grommet 
4 Nozzle for applying 
compressed air 


| Throttle body 
2 injector 


M——— ÀÀ—— ———— HQ ——‏ سس 
Check the Ње! filters on the injector for dirt particles. If there is any‏ 10 
residue, clean the filters and check the fuet tank and lines for contamina-‏ 
bon.‏ 

11 Before installing the injector, lubricate the O-rings with light oil (if you 
are reinstalling the same injector, use new O-rings). Push the injector firm- 
ly into its bore, making sure the wiring harness is pointing toward its slotin 
the throttle body housing (see illustration). Push the grommet on the wir- 
ing harness into the slot. 

12 Install the injector cover and tighten the screws securely. 

13 Hookup the cable to the negative battery terminal. Connect the Injec- 
tor electrical connector and pressurize the fuel system by tuming the igni- 
tion key to the ON position. Check the fuel feed line and the injector for 
leakage. 

14 Install the air intake case. 


Fuel pressure regulator 

Refer to illustration 15.17 

Note: Since checking the fuel pressure requires the use of some special 
adapters not normally availabla to the home mechanic, tho fuel pressure 
should be checked by a dealer service department or other service facility 
with the necessary hardware. If tho regulator has been determined to be 
faulty. replace it using the following procedure. 

15 Disconnect the cable from the negative terminal of the battory. 





15.11 Fuel injector installation details 


! injector г Filler 
2  Cnngs 4 Ите harness 
a 
З 
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15.22 Throtile opener detalls 


3 Plug 
Throttle opener adjusting screw 


! Throttle opener 
2 Vacuum hose 4 


16 Plelieve the fuel system pressure (Section 2). 

17 Loosen the hose clamp on the fuel return hose anc disconnect the 
hose from the pressure regulator (see illustration). Also disconnect the 
vacuum hose irom its port on the regulator. 

18. Hemovethe screws that secure the regulator te the throttle body, then 
puli the regulator straight out. 

19 Coat the O-nng on the new tuel pressure regulator with light oil ane 
push the regulator straight into the throttle body to install it. Tighten the 
screws securely. 

20 Install the fuel return line, tightening the nose сатр securely. Con- 
nect the vacuum hose to its port on the regulator. 

21 Gonnect the cable to the negative battery terminal, pressurize the fuel 
system by turning the ignition switch to ON and check around the regulator 
for еі leaks. 


Throttle opener 
Helfer to illustration 15.22 


dê Te check the throttle opener, disconnect the vacuum hose from it and 
connect a hand-held vacuum pump. Apply vacuum and verify that the 
plunger retracts [see illustration). 

23 Ifthe throttte opener diaphragm does not hold vacuum ar the plunger 
doesn't retract, replace it. 
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15.17 Fuel pressure regulator mounting detalis 


| Fuel pressure regulator з | Vacuum hose 


2 Fuel return hose 





15.32 Using a feeler gauge, block the throtiie lever 
open the specified amount 


і = Throttle fever 3 Feeler gauge 


2 ffe speed adjusting screw 


e4 To replace the throttie opener, detach it along with its bracket by re- 
moving the two screws securing the bracketto the throttle body assembly. 
Position the new throttle opener and bracket on the throttle body and in- 
stall the screws, tightening them securely. 

25 Toadjustthe throttle opener, start tho engine and allow itto warm up to 
normal operating temperature. Make sure all electrical accessones are 
turned off. 

26 Connecta tachometer to the engine, following the manufacturer's iñ- 
structions. 

27 Disconnect ine vacuum hose from ma throráe opener diaphragm and 
plug it. Check the engine rpm — it should be approximately 1700 to 1800 
rpm. If it isn't, adjust the rpm by turning ihe opener adjusting screw (see 
illustration 15.22). Reconnect the vacuum hose. 


Throttle position sensor (TPS) 

Refer to illustrations 15.32 and 15.33 

28 Disconnect the cable from the negative terminal of the battery. 

29 Unplug the TPS clectrical connector and, rofernng to tha Specifica- 
tions section, check the resistance between the terminals when the 
throttle is fully open and fully closed. If the readings aren't as specified, 
adiust the throttle position sensor. If the correct readings cannot be ob 
tained even alter adjustment, thon replace the sensor. 

ЗО To adjust the sensor, disconnect the vacuum hose from the throttle 
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15.33 Turn the TPS clockwise completely, then turn it 
counterclockwise until the ohmmeter reading changes 
from infinity to zero 


! TPS 2 Securing dolls 





15.40 Check the resistance of the ISC solenoid valve — if it isn't 
as specitied, replace it 





opener and connect a hand-held vacuum pump. Apply enough vacuum to 
retract the plunger to the idle position (see Illustratlon 15.22). 

31 Loosen the idle speed screw (Chapter 1) so there is clearance be- 
tween the screw and the throttle lever. Write down how many turns the 
screw was loosened. Now turn the screw in until it just contacts the throttle 
lever, again counting the number of turns. Subtract this number from the 
number of turns that the screw was loosened and you will end up with the 
number of turns that the screw was actually loosened fram the idle posil- 
tion. This can be used as a guide when returning it to its original position 
after the TPS sensor adjustment is performed. 

22 Ifthe vehicle has a manual transmission, insert a 2.2 mm (0.086 in) 
[egler gauge between the idle speed screw and the throttle lever (see il- 
lustration). lf the vehicle has an automatic transmission, use a 2.4 mm 
(0.094 in) gauge. 

34 QConnectanohmmeter between terminals C and D of the throttle posi- 
tion sensor electrical connector (see Illustration). Loosen the sensor 
bolts and tum the sensor clockwise completely. Now turn the sensor coun- 
ter-clockwise slowly until the ohmmeter needle changes from infinity to 
zero. Tighten the bolts securely then remove the feeler gauge. 

44 Reconnect the vacuum hose to the throttle opener, then connect the 
cable to the negative battery terminal. Connect the TPs electrical connec- 
tor. 

35 Return the idle speed screw toits previous position and check the idle 
speed following the procedure in Chapter 1. 


Air valve 

Refer to iffustration 15.37 

36 Theairvalve permits an additional amount of air ta bypass the throttle 
plate when the engine Is cold (when the coolant is less than 140-degrees 





15.37 With the cover removed you can check the position 
of the air valve – it should be open when the engine is 
cool and closed when it's hot 


! Throttle body 3 
г Alr valve d 


Air valve apen position 
Air valve closed position 


Е). This raises the engine rpm to a fast idle. If the engine doesn't run at a 
fast idle when it is cold, or if it doesn't idle dawn when warm, check tne 
operation of the air valve as falows. 

37 With the engine cold, remove the air valve cap from the TBI unit. Look 
inside and confirm that the air valve is open (see illustration). 

38 Install the air valve cap and run the engine until it reaches normal op- 
erating temperature. Remove the cap once again — the valve should be 
closed. 

39 Ifthe airvalve doesn'toperate as described, itshould be replaced with 
a new one. When installing the air valve cap, use a new gasket. 


idie speed control (ISC) solenoid valve 

Rater to lustration 15.40 

40 With the engine off, unplug the ISC electrical connector and connect 
an ohmmeter acrass the terminals (see illustration). Compare your read- 
ing with the resistance listed in the Specifications Soction. It tha rasistance 
doesn't fall within tha specified range, replace the ISC solenoid valve. 
41 Unbolt the ISG solenoid valve from the throttle body. Using jumper 
wires connected to a 12-volt source, energize the ISC solenoid and verily 
operation. Caution: Don'tenergize the solenoid for more than 1 second at 
a tima. If tha check must be repeated, wait at least то seconds before 
checking it again. 

42 по clicking sounds can be heard during the test, replace the (SC зо- 
lenoid valve. 
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Same 1992 and later models are equipped with a Multi-Port Fuel Injec- 
tion (MPFI) system. The MPFI system is composed of three basic sub sys- 
tams: fuel system, air induction system and electronic control system. 


Fuel system 


An electric fuel pump located inside the fuel tank supplies fuel under 
constantpressure tathe fuel rail, which distributes pressurized fuel evenly 
to all inieclors. From the fuel rail, fuel is injected into the intake porte, just 
above the intake valves, by four fuel injectors. Tha amount of fuel supplied 
by the injectors is precisely controlied by an Electronic Control Module 
(ЕСМ). The ЕСМ opens each injector, during its associated cylinder s In- 
take stroke, for the precise amount of time necessary to produce the opti- 
mum air/fuel mixture for the existing operating conditions. conditions. А 
pressure regulator controls system pressure in relation to intake manitale 
vacuum. A fuel filter between the fuel pump and the fuel rail filters fuel to 
protect the components of the system. 
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Air induction system 

The air system consists of an air filter housing, a mass airflow {МА Е) 
sensor and a throttle body. The MAF sensor is an information gathering 
device for the ECM that measures tha amount of air flowing into the en- 
gine. This information helps the ECM determine the amount of fuel to be 
Injected by the injectors (open-mma duration of the injectors). Tha throttle 
plate inside the throttle body is controlled by the driver. As the throttle plate 
opens, tha amount of air that can pass through the system increases, so 
ће MAF sensor directs tha ECM to incroaso the amount af tuol delivered 
to the intake ports. 


Electronic control system 


The Computer Control System controls the fuel injection and other 
systems by means ûf an Electronic Control Module (ECM), which employs 
amicrocomputar. The ECM receives signals fram a number of information 
sensors which monitor such variables as intake air volume (МАЕ sensor), 
Intake air temperature, coolanttemperature, engine rpm, acceleraton/de- 
ecleration and exhaust oxygen content. These signals help the ECM de- 
tarmine the injection duration necessary for the optimum aitffuel ratio. 
Somo of these sensors and their corresponding ECM-contrallad relays 
are not contained within EFI components, but are located throughout the 
engine compartment. For further information regarding the ECM and its 
reilatonship to ine engine electrical and ignition system, see Chapter 6. 





17 Multi-port fuel injection (MPFI} system — check 





Warning: Gasoline is extremely ammabile, so extra precautions must be 
lakan when working on any part of the fuel system. Do not smoke or allow 
open flames or bare light bulbs near the work area. Also, do not work in a 
garage Hf a natural gas-type appliance with a pilot light is nresent. While 
performing any work on the fuel system, wear safety glasses and have a 
dry chernical (Class B) fire extinguisher on hand. if you spill any fuel on 
your skin, rinsa it off immediately with soap and water. 

| Check the ground wire connections fortighiness. Check all wiring and 
electrical connectors that are related to the system, Loose electrical con- 
nectors and poor grounds can cause many problems that resemble more 
serious malfunctions. 

2 Gheck to see that the battery is fully charged, as the control unit and 
sensors depend on an accurate supply voltage in order to proporiy motor 
the fuel. 

3 Check the air filter element — a dirty or partially blocked filter will se- 
verely impede performance and economy (see Chapter 1). 

4 Ifa blown fuse is found, replace it and see if it blows again. If it does, 
search for à grounded wire in the hamess related to tha system, 

5 Check tha air intake duct from tha MAF sensor to tha intake manifold 
for leaks, which will result in an excessively lean mixture. Also check the 
condition of the vacuum hoses connected to the intake manifold. 

& Remove the air intake duct frorn the throttle body and check for dirt, 
carbon, sludge or other residue build-up. Deposits usually form in the 
го іс plate area. These deposits frequently cause driveability problems. 
Upen the throttle plate by hand and clean any deposits in the throttle bore 
with а toothbrush and aerosol carburetor cioanor. Во sure the cleaner is 
safe for use with oxygen sensors and catalytic converters. 

f With the engine running, place a screwdriver or a stethoscope against 
each injector, оге at a time, and listen through ће handle for a clicking 
sound, indicating operation. 

8 Ifan injector isn’t operating (or sounds different than the others), turn 
off the engine and unplug tha electrical cannectorfrom the injector. Check 
ihe resistance across the terminals of the injector and compare your read- 
Ing with the resistance value listed in this Chapter's Specifications. 1f the 
resistance isn't as specified, replace the injector with a new one. 

з Check the fuel pump and fuel pressure (see Section 4). 

10 Clogged fuel injoctors frequently cause driveability problems. Many 
repair shops havê the equipment necessary to pressure-clean injectors 
and will perform this service ata reasonable cost. Several companies sell 
gasoline additives that help prevent injector clogs and, in some cases. can 
clean small clogs from injectors. Fuol additives are available inexpensive- 
ly fram auto parts stores. 


11 Theremainder of tne system checks should be laft to a dealer service 
department or other qualified repair shop, as there is a chance that the 
control unit may be damaged if not performed properly. 


19 Multl-Port Fuel Injection (MPFI) system — componant check 


and replacement 


Warning: Gasoline is axtremaly flammable, so axira precautions must be 
taken when working on any part of the fuel system, Do not smoke or allow 
open flames or bare light bulbs near the work area. Also, do not work in a 
garage if a natural gas-tvpe appliance with a pilot light is present While 
performing any work on the fuel system, waar safety giassas and have а 
dry chemical (Class В) fire extinguisher on hand. H you spill any fuel on 
your skin, rinse it off immediately with soap and wafer. 

Note; For check andreplacement procedures for the oxygen sensor, cogl- 
ant tamperature sensor, Manifold Air Temperature (MAT) sansor and 
crank angie sensor, see Chapter б. 


Throttie body 


Check 

1 Yont that the throttle linkage oporatos smoothly. 

2 Gheéck the throttle bore for deposits and clean, as necessary (see the 
previous Section). With the engine at idle, check for vacuum leaks at the 
throttle body base gasket, vacuum connections and at the rrottie shaft oy 
spraying aerosol carburetor cleaner in these areas. If the idle speed ir- 
creases and smoothes oul when spraying in one of these areas, you've 
located a vacuum leak (the carburetor deaner temporarily seals the leak). 
Heplace the base gasket or throttle body or repair the faulty vacuum con- 
nection, as necessary. 


Removal and installation 

з Detach the cable from the negative terminal of the battery. 

4 Drain the radiator (soo Chapter 1). 

5 Loosen tho hose clamps and remove the air intake duct. 

5 Detach the accelerator cable from the throttle lever arm (see Sec- 
tion 9}, then detach the throttle cable bracket and sat it aside (it's not noc- 
essary 10 detacn the throttle cable from the bracket). 

7  |fyourvehiclais equipped with an automate transmission, detach the 
kickdown cable from the throttle linkage (sea Chapter 7B), detach tha 
cable brackets from the engine and set the cable and brackets aside. 

§ Clearly label, then detach, all vacuum and coolant hoses fram the 
throttle hody. 

9 Unplug the electrical connector from the throttle position sensor. 

10 Remove the throttle body mounting bolts and detach the throttle body 
and gasket from the air intake chamber. 

11 Using compressed air, thoroughly clean the throttle body casting. 
then blow out all passages with compressed air. Caution: Do not clean the 
throttle position sensor or other components with anything. Just usa com- 
pressadair or wipe tham off carefully with a clean softcioth. Do notuse dni 
bits or wire to clean the passages in the casting. 

12 installation of the throttle body is the reverse of removal. Ва sure to 
tighten the гое body mounting boits to the torque listed in the Specifi- 
cations Section at the beginning of this Chapter. 


Throttie position sensor 


Note: For further information on the throttle position sensor, see Chap- 
ter 5 


Check 

Hofer to illustrations 18.14a апо 18.146 

13 Unplug the electrical connector from the throttle position sensor. 

14 Каѓегтпа to the Specifications section, use an ohmmoeter to check the 
resistance between terminals А and D (see lilustration). Then check the 
resistance between А and C when the throttle is at idle and fully opan. Fi- 
nally, check the resistance between terminals À and B with the specified 
teeler gauges between tha throttle stop screw and the lever (see illustra- 
tlon}. : the correct readings cannot be obtained even after adjustment, 
then replace the sansor. 
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18.143 TPS terminal identification 





Adjustment 

15 Disconnect the battery negative cable and insert a 0.026 inch (0.65 
mm) feeler gauge between the throttle stop screw and the laver (see Illus- 
tration 8.145), connect the ohmmeter between the A and B terminals, 
then loosen the sensor mounting screws and slowly turn the sensor coun- 
terclockwise until the ahmmeter needle moves from continuity to no conti- 
nity. 

16 S Use the ohmmeter to check that the continuity between terminals А 
and B is as specified in Step 14. Tighten the TPS screws securely. 


Hepiacement 

17 adjustment doesn't bring the throttle position sensor within specifi- 
cations, unplug it, remove the screws and replace it with a new one, then 
adjust it as described above. 


Fuel pressure regulator 


Check 
18 Refer to the fuel purp/fuel pressure check procedure (see Section 4). 


Removal! and Installation 

19 Relieve the fuel pressure (Section 2) and detach the cable from the 
negative terminal of the battery. 

20 Detach the vacuum sensing hose. 

21 Place a metal container or shop towel under the fuel retum line, Also 
cover the line with a rag to catch any fuel that may spray out. 

22 Loosen the hose clamp and detach the fuel return hose from the fuel 
pressura regulator pipe. 

23 Remove the pressure regulator mounting bolts and detach the pres- 
sure regulator and return pipe rearward from the fuel rail. 

24 Installationis the reverse of removal. Be sure to use a new O-ring and 
make sure that the pressure regulator is installed property on the fuel rail. 


idie Air Control ПАС) valve 


Check 
Hefar to illustrations 18.25 


25 With the ignition switch Off, unplug the [AC electrical connector and 
measure the resistance between tha two terminals (see illustration). 
Compare this reading with the one listed in the Specifications section. 
26 Ifthe resistance is not as specified, replace the LAC valve. 

27 |f tha resistance is as specified, disconnect the IAC valve hose and 
blow into It to make sure that air will not pass easily. 

28 Using fused jumper wires, connect battery voltage to the two (AC 
valve terminals (sae illustration 18.25). Check that air can now be blown 
into the hose. 

29 lfitfails any of the above tests, replace the valve. 


Removal and installation 

30 Disconnect the battery negative cable. 

31 Remove the throtte cover. 

Je Disconnect the IAC air hose and valve coupler. 

33 With the engine cold, remove the radiator cap and disconnect the wa- 
ter hoses from tha valve. 

34 Remove the bolts and detach the valve from the intake manifold. 





18.14b Insert the feeler gauge (А) between the lever (C) and 
stop screw (B) 











Дет? 





18.25 Checking the resistance across the IAC connector 
terminals — connect the battery to ihe same terminals when 
checking JAC valve operation 





35 Installation of the IAG valve is the reverse of rameval, Be sure to ussa 
new gasket when installing the IAC valve. 


Fuel rail and fuel injectors 


Check 
a5 Refer to Section 17. 


Replacement 

Hefer to illustration 18.45 

37 Relieve the fuel pressure (Section 2). 

38 Detach the cable from the negative terminal of the battery. 

39 Remove the throttle cover. 

40 Remove the air cleaner intake pipa and hose assembly. 

41 Remove the brackot and surge tank from the intake manifold. 

42 Unplug the four fuel injector electrical connectors and set the injector 
wire harness aside. 

43 Remove the fuel pressure regulator. 

44 Remove the three fual rail mounting bolts and detach the fuel rail/in- 
jector assembly from the cylinder head by pulling on it while wiggling ЇЇ 
back and forth. 

45 Remove the fuel injectors from the fuel rail, set them aside іп a clearly 
labeled storage container, thon remove the four fuel rail insulators from the 
cylinder head and set them aside as weil (see illustration). 
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18.45 Fuel rail and injector components-exploded view 16.48 The Mass Airflow (MAF) sensor is attached to the alr 
cleaner upper case and connected to the throttle body by a long 


rubber duct 





19.1а Exploded view of the exhaust system (Sidekick and Tracker shown, Samurai similar) 


1 Exhaust manifold б fai pipe 10 Rubber hanger 

2 pring 7 Gasket 11 Sealing ring 

3 Вой 8 Rubber hanger 12 Catalytic converter 

4 Rubber hanger 9 Muffler 13 Gasket 

5  Hubber hanger 
48 If you are replacing the injector{s), discard the old injector, the grom Check 
met andthe O-ring. If you are simply replacing leaking injector O-rings and 47 Inspect the intake air duct trom tne MAF sensor to the throttle body. 
intend to re-use the same injectors, remove the old grommet and O-ring Any air leaks between the sensor and throttle body will cause the engine to 
and discard them. Installation is the reverse of removal. run poorly, 
Mass Airflow (MAF) sensor 48 Visually inspect the sensor for cracks and othar damage (see illus- 


| . tration). Make sure the electrical connection is tight and clean. 
Refer to illustration 18.48 
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19.1b The exhaust pipe is connected to the exhaust manifold 
with two spring-loaded bolts-there is also a sealing ring or gasket 
(depending on the model) under the flange which should be 
replaced whenever the pipe is unbolted from the manifold 


19.1d When unbolting exhaust system joints such as this 
catalytic converter-to-exhaust pipe flange, use a penetrating oi! 
on the fasteners to ease removal 


49 Amalfunction in the MAF sensor circuit will frequently set diagnostic 
code 33 or 34 (see Chapter 6). If you suspectan intermittent malfunction in 
the MAF sensor that does not set a code, try tapping gently on the MAF 
sensor housing with a small wrench while the engine is idling. If the engine 
runs poorly when the MAF sensor is tapped, the sensor is probably faulty. 


Repiacement 

50 Disconnect the negative cable from the battery. 

51 Disconnectthe electrical connector and intake air duct from the MAF 
sensor. 

52 Remove the MAF sensor with the air cleaner upper case. 

53 Disconnect the MAF sensor from the air cleaner upper case. 

54 Installation is the reverse of removal. Be sure to replace the MAF sen- 
sor-to-air cleaner upper case seal. 








19.1c Here's a typical exhaust eystem hanger-these should be 
inspected for cracks and replaced if any are found 
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Refer to illustration 19.1a through 19.1d 

Warning: /nspection and repair of exhaust system components should be 
done only after enough time has elapsed after driving the vehicle to allow 
the system components to cool completely. Also, when working under the 
vehicle, make sure it is securely supported on jackstands. 

1 The exhaust system consists of the exhaust manifold, the catalytic 
converter, the muffler, the tailpipe and all connecting pipes, brackets, 
hangers and clamps (see Illustrations). The exhaust system is attached 
to the body with mounting brackets and rubber hangers. If any of the parts 
are improperly installed, excessive noise and vibration will be transmitted 
to the body. 

2  Conductregularinspections of the exhaust system to keep it safe and 
quiet. Look for any damaged or bent parts, open seams, holes, loose con- 
nections, excessive corrosion or other defects which could allow exhaust 
fumes to enter the vehicle. Deteriorated exhaust system components 

should not be repaired; they should be replaced with new parts. 

3 Ifthe exhaust system components are extremely corroded or rusted 
together, welding equipment will probably be required to remove them. 

The convenient way to accomplish this is to have a muffler repair shop re- 
move the corroded sections with a cutting torch. If, however, you want to 

save money by doing it yourself (and you don'thave a welding outfit with a 

cutting torch), simply cut off the old components with a hacksaw. If you 

have compressed air, special pneumatic cutting chisels can also be used. 

If you do decide to tackle the job at home, be sure to wear safety goggles to 

protect your eyes from metal chips and work gloves to protect your hands. 

4  Herearesome simple guidelines to follow when repairing the exhaust 
system: 

a) Work from the back to the front when removing exhaust system 
components. 

b) Apply penetrating oil to the exhaust system component fasteners 
to make them easier to remove. 

c) Use new gaskets, hangers and clamps when installing exhaust 
systems components. 

d) Apply anti-seize compound to the threads of all exhaust system 
fasteners during reassembly. 

e) Be sure to allow sufficient clearance between newly installed parts 
and all points on the underbody to avoid overheating the floor pan 
and possibly damaging the interior carpet and insulation. Pay par- 
ticularly close attention to the catalytic converter and heat shield, 
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1991 through 1995 Tracker and Sidekick figniter continuity check) 
No voltage applied ta à and IB terminals .................. 
Voltage applied la Gand IB terminals ..................... 
1990 and later Samurai ННН DEDE 


Alternator 


standard charging voltage ok l.l nn 
Brush length 
Samurai 
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No continuity 


Continuity 
specifications nct available 


14.2 to 14.8 volts 
0.43 in (11 mm) 
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1 General information 





Theengine electrical systems include allignition, charging and starting 
components. Because of their engine-related functions, these compo- 
nents are covered separately from chassis electrical devices such as the 
lights, instruments, etc. (which are included in Chapter 12). 

Always observe the following precautions when working on the electri- 
cal systems: 

a) Be extremely careful when servicing engine electrical compo- 
nents. They're easily damaged if checked, connected or handled 
improperly. | 

b) Never leave the ignition switch on for long periods of time with the 
engine off. 

c) Don't disconnect the battery cables while the engine is running. 

d) Maintain correct polarity when connecting a battery cable from 
another vehicle during jump starting. 

e) Always disconnect the negative cable first and hook itup last or the 
battery may be shorted by the tool being used to loosen the cable 
clamps. 

It's also a good idea to review the safety-related information regarding 
the engine electrical systems located in the Safety first! Section near the 
front of this manual before beginning any operation included in this Chap- 
ter. 


2 Battery - emergency jump starting 





Refer to the Booster battery (jump) starting procedure at the front of this 
manual. 





3 Battery - removal and installation 


Refer to illustration 3.2 

Caution: Always disconnect the negative cable first and hook it up last or 
the battery may be shorted by the tool being used to loosen the cable 
clamps. | 

1 Disconnect both cables from the battery terminals. 

2 Remove the battery hold down clamp or strap (see illustration). 

3 Lift out the battery. Be careful = it's heavy. 

4 While the battery is out, inspect the carrier (tray) for corrosion (see 
Chapter 1). 

5  Ifyou're replacing the battery, make sure you get one that's identical 
to the original, with the same dimensions, amperage rating, cold cranking 
rating, etc. 

6 Installation is the reverse of removal. 


T Е 


Jes 





3.2 Unscrew the nuts (arrows), then pull the hold down clamp off 
the battery 





4 Battery cables — check and replacement 


س — 


1 Periodically inspect the entire length of each battery cable for dam- 
age, cracked or burned insulation and corrosion. Poor battery cable con- 
nections can cause starting problems and decreased engine 
performance. 
2 Check the cable-to-terminal connections at the ends of the cables for 
cracks, loose wire strands and corrosion. The presence of white, fluffy de- 
posits under the insulation at the cable terminal connection is a sign the 
cable is corroded and should be replaced. Check the terminals for distor- 
tion, missing mounting bolts and corrosion. | 
3 When removing the cables, always disconnect the negative cable 
first and hook it up last or the battery may be shorted by the tool used to 
loosen the cable clamps. Even if only the positive cable is being replaced, 
be sure to disconnect the negative cable from the battery first (see Chap- 
ter 1 for further information regarding battery cable removal). 
4  Disconnectthe old cables from the battery, then trace each of them to 
their opposite ends and detach them from the starter solendid and ground 
terminals. Note the routing of each cable to ensure correct installation. 
5 |fyou're replacing either or both of the cables, take the old ones along 
when buying new cables. It's very important to replace the cables with 
identical parts. Cables have characteristics that make them easy to identi- 
fy: positive cables are usually red, larger in cross-section and have a larger 
diameter battery post clamp; ground cables are usually black, smaller in 
cross-section and have a slightly smaller diameter clamp for the negative 
st. 
6 Clean the threads of the solenoid or ground connection with a wire 
brush to remove corrosion. Apply a light coat of battery terminal corrosion 
inhibitor, or petroleum jelly, to the threads to prevent future corrosion. 
7 Attach the cable to the solenoid or ground connection and tighten the 
mounting nut/bolt securely. 
8 Before connecting a new cable to the battery, make sure it reachos 
the battery post without having to be stretched. 
9 Connect the positive cable first, followed by the negative cable. 





5 Ignition eystem — general information and precautions 





The ignition system includes the ignition switch, the battery, the coil, ' 
the primary (low voltage) and secondary (high voltage) wiring circuits, the 
distributor and the spark plugs. | 

When working on the ignition system, take the following precautions: 

a) Don't keep the ignition switch on for more than 10 seconds if the 

engine won't start. 

b) Always connect a tachometer by following the manufacturer's in- - 
structions. Some tachometers may be incompatible with the igni- — 
tion system. Consult a dealer service department before buyinga | 
tachometer. | 
Never ground the ignition coil terminals. Grounding the coil could 
result in damage to the igniter and/or the ignition coil. 

d) Don't disconnect the battery when the engine is running. 
e) Make sure the igniter is properly grounded. 


c 


Lol 





6 Ignition system — check 





1 Attach an inductive timing light to each plug wire, one at a time, and 
crank the engine. 

a) If the light flashes, voltage is reaching the plug. 

b) If the light doesn't flash, proceed to the next Step. 
2  Inspectthe spark plug wire(s), distributor cap, rotor and spark plug(s) 
(see Chapter 1). 
3 If the engine still won't start, check the ignition coil (see Section 7). 
4  Ifthecoilisfunctioning properly, proceed to check the igniter and gen- 
erator (Section 11). 
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7.3a With the primary wiring electrical connector (arrow) 
unplugged, check the resistance across the primary terminals 
(early models) 





7.4 When measuring the secondary coil resistance, insert a 
probe into the coil tower and connect the other lead to the 
positive (+) primary terminal (early models) 





7 Ignition coil (1995 and earlier models) — check and replacement 





Refer to illustrations 7.3a, 7.3b, 7.4 and 7.8 
Note: On 1996 models, the ignition coil is an integral part of the distributor 
and cannot be replaced separately. 


Check 

Note: These checks should be done when the engine is cold so the coil is 
also cold. 

1 Disconnect the cable from the negative terminal of the battery. 

2 On early models, follow the primary wiring harness from the ignition 
coil up to the electrical connector, then unplug the connector. If you can't 
find the electrical connector, detach the wires right at the coil by removing 
the nuts from the terminals. On later models disconnect the electrical con- 
nector at the coil. On all model, disconnect the high tension lead from the 
coil tower. 

3 Using an ohmmeter, measure the resistance across the primary ter- 
minals (see illustrations) and compare itto the figures listed in this Chap- 
ler's Specifications. If the resistance is not as specified, replace the coil. 
4 Мом measure the secondary resistance of the coil. Insert a pointed 
metal tool into the coil tower and attach one of the ohmmieter leads to it 
(see the accompanying illustration or iliustration 7.3b). Connect the 
other lead to the positive primary terminal on the coil and read the meter. 
Compare the results to this Chapter's Specifications. If it isn't within the 
specified range, replace the coil. 

5 Inspect the area around the coil tower for carbon tracking, which 
looks like fine pencil-drawn lines. This indicates an electrical shorting con- 
dition — if any carbon tracking is found, the coil must be replaced and the 
secondary wiring should be checked for excessive resistance (see Chap- 
ter 1). 





7.3b Measuring the coil primary resistance on later models 
(Sidekick/Tracker shown, Samurai similar) — to measure 
secondary resistance, measure between one of the primary 
terminals shown here and the secondary terminal (the terminal 
where the coil-to-distributor cap wire connects) 





7.8 The coil is attached to the firewall with two screws (1990 and 
early models) 


Replacement 

6  Disconnect the cable from the negative battery terminal. 

7 Label and disconnect the primary wires from the coil. Pull the high 
tension lead out of the coil tower. 

8  Removethe coil bracket-to-firewall screws (see illustration) and de- 
tach the coil. 

9 То install the coil, reverse the removal procedure. If the new coil 
doesn't come with a bracket, loosen the clamp screw on the old bracket 
and slide it off the coil. Slide the new coil into the bracket and tighten the 
clamp screw securely. When mounting the coil on the firewall, be sure to 
install the condenser, if equipped, under the upper mounting Screw. 


B Distributor — removal and installation 








Refer to illustrations 8.5a and 8.5b 


Removal 

1 Unplug the distributor primary lead wire (from the coil). 

2 Unplug the electrical connector for the igniter. Follow the wires as 
they exit the distributor to find the connector. 

3  Lookforaraised "1" on the distributor cap. This marks the location for 
the number one cylinder spark plug wire terminal. Ifthe cap doesn'thave a 
mark for the number one terminal, locate the number one spark plug and 
trace the wire back to the terminal on the cap. 

4 Remove the distributor cap (see Chapter 1) and turn the engine over 
until the rotor is pointing atthe number one spark plug terminal (referto the 
locating TDC procedure in Chapter 2). 

5  Onearly models, make a mark on the edge of the distributor body di- 
rectly below the rotor tip and in line with it (see illustration). On 


. - — i ! : — 
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8.5a Before removing the distributor, use chalk or a felt-tip pen 
to make an alignment mark on the edge of the distributor base 
directly beneath the rotor tip - DO NOT use a lead pencil 


9.3 Use a vacuum pump to check the operation of the vacuum 
advance unit 


all models, mark the distributor base and the gear case to ensure the dis- 
tributor is reinstalled correctly (see illustration). On 1996 models, also 
mark the distributor coupling position on the distributor housing. 

6 Remove the distributor hold down bolt and clamp, then pull the dis- 
tributor straight out to remove it. Caution: DO NOT turn the crankshaft 
while the distributor is out of the engine — if you do, the alignment marks 
will be useless. 


Installation 

Note: /f the crankshaft has been moved while the distributor is out, the 
numberone piston must be repositioned at TDC. This can be done by feel- 
ing for compression pressure at the number one plug hole as the crank- 
shaft is turned. Once compression is felt, align the ignition timing zero 
mark with the pointer. 

7 Insert the distributor into the engine in exactly the same position it 
was when removed. 

8  Tomesh the helical gears on the camshaft and distributor, it may be 
necessary to turn the rotor slightly. Recheck the alignment marks on the 
distributor base and gear case to verify the distributor is in the same posi- 
tion it was before removal. Also check the rotor to see if it's aligned with the 
mark on the edge of the distributor base. 

9 Place the hold down clamp in position and loosely install the bolt. 
10 Install the distributor cap. 

11 Plugin the electrical connectors. 

12 Reattach the spark plug wires to the plugs (if removed). 

13 Connect the cable to the negative terminal of the battery. 

14 Check the ignition timing (refer to Chapter 1) and tighten the distribu- 
tor hold down bolt securely. 





9.5 The vacuum advance arm is secured to the pin on the 
generator base plate with an E-clip (internal distributor 
components removed for clarity) 


B Advance mechanism 
A  E-clip mounting screw 


9 Vacuum advance unit — check and replacement 
(early models) 


Refer to illustrations 9.3 and 9.5 
Check 


1 Disconnect the cable from the negative terminal of the battery. 

2 Remove the distributor cap. 

3  Disconnectthe vacuum hose from the vacuum advance unit and con- 
nect a hand-held vacuum pump (see illustration). Apply vacuum and 
watch the generator base plate ~ it should rotate counterclockwise slight- 
ly. The needle on the vacuum pump gauge should also remain steady, in- 
dicating the diaphragm inside the advance unit is in good condition. 

4 Ifthe generator base plate doesn't move and the vacuum diaphragm 
doesn'thold vacuum, replace the advance unit. If the generator base plate 
doesn't move but the advance unit does hold vacuum, disconnect the ad- 
vance unit arm from the pin on the generator base plate and attempt to 
turn the plate. If it moves smoothly, replace the advance unit. If the plate is 
stuck or doesn't move smoothly, replace it (Section 13). 


Replacement 

5  Usinga small screwdriver or scribe, pry off the E-clip that retains the 
vacuum advance arm to the generator base plate (see illustration). Lift 
up on the advance arm and turn the generator base plate to disconnect 
the arm from the plate. 
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11.1 The teeth on the signal rotor must be positioned as shown, 
in relation to the terminal on the igniter, when testing the ignition 


10.3 if the centrifugal advance mechanism is functioning primary circuit (early models) 


properly, the rotor should snap back to its original position after 


being turned clockwise 


f  igniter (pickup coil) о Signal rotor tooth 





Igniter, pick-up assembly and generator – check 
and replacement 


6 Remove the screw that secures the advance unit to the distributor 11 
body (see Illustration 9.5). Slide the advance unit out of the distributor 
body, using a twisting motion if it's stuck. 

7 (Installation is the reverse of (he removal procedure. 





1989 and earlier Samurai and 1990 and earlier 


Sidekick/Tracker 

Rafer to illustrations 11.1, 11.2, 11.3, 11.5, 11.8, fiz and 11.8 

10 Centrifugal advance mechanism – check (early models) 1 Remove the distributor cap and rotor and look at the relationship of 
the signal rotor to the igniter terminal. For the purposes of this test, the tar- 
minal on the igniter should be pointing between two of the teeth on the sig- 
nal rotor (see lilustration). H it ist, turn the crankshalt until i I3. 








Meler to illustration 10.3 


1 Disconnect the cable from the negative terminal of the battery. 

¢ Remove the distributor сар. 

3 Turn the rotor clockwise and see if it snaps back (see illustration). it 
should turn smoothly, but you should be able to feel some spring resis- 
lance. If the distributor has been removed, you'll have to hold the distribu- 
tor drive gear. 

4 ifthe rotor won't turn, snap back to its original position or if it’s sticky, 
the distributor must be replaced (individual centrifugal advance рап» 
aren't available separately, at least not at the time of this writing — chack 
with a dealer parts department or а parts store before removing any 
parts}. 





11.2 Connect a voltmeter to the coil as shown, unplug 
the coil wire from the distributor cap and ground It,... 


2 Connect the positive lead of a voltmeter to the negative terminal! on 


the coil. Connect the negative terminal of lhe voll meter to a good ground. 


Disconnect the high tensian coil wire from the distributor and clip it to a 


good ground also (see illustration). 
3 Turn the ignition switch to the On position, but don't crank the engine. 


Pass a standard screwdriver between the igniter terminal and a tooth оп 
the signal rotor several times while looking at the voltmeter (see Illustra- 


tion). The needle on the meter should fluctuate a little bit - about 0.3 to 1 


volt — from normal battery voltage. if it does, the generator and igniter are 


working propery. 
4 (|f there's no voltage fluctuation, remove the distributor (Section 8). 





11.3 then pass a screwdriver between the igniter and a 
tooth on the signal rotor — the voltage on the meter should 
fluctuate if the primary circuit is functioning properly 
{early models) 


|! Signal rotor 4 Serewedriver 


2 igniter 


9 
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11.5 Remove the two screws (arrows) to detach the generator 11.6 Detach the plastic cover from the generator, then remove 
from the distributor body (early models) the screws that secure the igniter wires to it – the red or orange 
wire goes to the positive terminal and the white wire goes to the 
negative terminal (mark them if there's any uncertainty) (1990 and 
early models) 





11.7 Measure the resistance of the igniter — if it isn't as specified, 
replace it (early models) 


11.11 An exploded view of the 11.8 The igniter is held to the generator base plate with 


distributor used on 1990 two screws (early models) 
through 1995 Samurai and 5 Remove the two screws that retain the generator to the distributor 





7 A MAT aih kil body (see illustration), push the rubber grommet on the wiring harness 

| =D lini андын. відо a d up and out of the groove, then lift the generator out of the distributor, 

we сеа similar) "S 6  Unclip the plastic cover on the generator, then remove the screws 
| that secure the igniter wiring to the generator (see illustration). 


A Rotor screw 7 Using an ohmmeter, measure the resistance across the igniter termi- 

B Rotor nals (see illustration). If the reading doesn't fall within the range listed in 

C Shield cover this Chapter's Specifications, the igniter is defective. If the resistance 

D Signal rotor reading is within the specified range, the generator is at fault. 

E Pick-up B Toreplace the igniter, remove the two screws that secure it to the gen- 
assembly erator base plate (see illustration). Attach the igniter to the base plate 

F Seal with the two screws, but don'ttighten them completely until after the signal 

G Screw rotor air gap has been adjusted (Section 12). 

H Distributor 9 When installing the generator, connect the orange (or red) wire from 
housing the igniter to the positive (+) terminal on the generator and the white wire 


to the negative (-) terminal, then snap the plastic cover into place. 
10 Install the distributor (Section B) and adjust the ignition timing (see 
Chapter 1). 


1990 through 1995 Samurai and 
1991 through 1995 Sidekick/Tracker 


General information 

Refer to illustration 11.11 

11 Later models are equipped with a Hall-effect-type pick-up assembly 
that senses the passing of a shutter-type signal rotor that is attached to the 
distributor shaft (see illustration). The pick-up assembly senses the 
passing of each of the four shutters of the signal rotor (one for each engine 
cylinder) and sends a signal to the igniter and ECM that triggers ignition. 
Theigniter amplifies the pick-up assembly's signal. Itis mounted external- 
ly and is normally attached to the ignition coil. 
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11.14 Checking the igniter on 1991 through 1995 models with two 
15-volt batteries and an ohmmeter (Sidekick and Tracker models) 








122 Align a tooth on the signal rotor with the igniter terminal 
and insert a brass feeler gauge between them to check the air gap 


A  Airgap 2  Signalrotor 


1 Igniter terminal 


12.3 The air gap can be adjusted by loosening the two igniter 
screws, inserting a screwdriver into the slot in the igniter and 
turning the screwdriver to pry the igniter toward or away from the 
signal rotor 


Check (igniter only) 

Refer to illustration 11.14 

Note 1: On 1996 models, there is no test procedure nor specifications for 
checking the igniter. 

Note 2: The following procedure applies to Sidekick and Tracker models 
only. On 1990 and later Samurai models, take the vehicle to a dealer ser- 
vice department or other qualified shop. Also, checking the pick-up as- 
sembly on all 1990 and later models is beyond the scope of the home 
mechanic. Take the vehicle to a dealer service department or other quali- 
fied shop. 

12 Disconnectthe electrical connector from the igniter, which is attached 
to the ignition coil. 

13 Remove the igniter from the coil bracket. 

14 Connect two 1.5 volt batteries in series so that their total output volt- 
age is around 3 volts. Connect the positive terminal of an ohmmeter to the 
G terminal of the igniter and the negative terminal to the OC terminal. Ap- 
ply the 3 volts between the G and IB terminal and make sure that there is 
continuity on the ohmmeter (see illustration). With no voltage applied, 
there should be no continuity. If the continuity is not as specified, replace 
the igniter. 


Replacement 

Note: On 1996 models, the igniter is an integral part of the distributor and 
cannot be replaced separately. 

15 Toreplace the igniter, disconnect the electrical connector, remove the 
mounting screws and lift the igniter from the coil bracket. Installation is the 
reverse of removal. 

16 To replace the pick-up assembly, remove the distributor cap and ro- 
tor, lift off the shield cover or dust cover, then remove the signal rotor. If the 
signal rotor is damaged or bent, replace it. 

17 Disconnect the electrical connector, remove the mounting screw and 
lift off the pick-up assembly. Installation is the reverse or removal. 


— — —————j"]/———!——Qaní———"/'——————————————————— 


12 Signal rotor air gap — adjustment (early models) 





Refer to illustrations 12.2 and 12.3 

1 Anytime you replace the igniter = or remove it to get at the generator 
base plate — be sure to adjust the air gap before reinstalling the generator. 
2 Remove the generator and loosen the igniter mounting screws. Place 
a BRASS feeler gauge of the specified thickness between one of the four 
projections on the signal rotor and the igniter (see illustration). 

3 Gently pry the igniter toward the signal rotor until it's a snug — not tight 
— fit against the feeler gauge (see illustration). 

4 Tighten the igniter mounting screws. 

5 Check the adjustment by noting the amount of drag on the feeler 
gauge when you pull it out of the gap between the signal rotor and igniter. 
You should feel a slight amount of drag. If you feel excessive drag on the 
gauge, the gap is probably too small. If you don't feel any drag on the 
gauge when you pull it out, the air gap is too large. 

6 Install the generator. 


13 Distributor – disassembly and reassembly (early models) 








Refer to illustrations 13.5a, 13.5b, 13.5c and 13.6 


Note: On/ater models, the manufacturer does not recommend disassem- 
bling the distributor. If the distributor is damaged or the shaft is worn, re- 


place the distributor as a unit. 

1 Disconnect the cable from the negative terminal of the battery. 

2 Remove the distributor (Section 8). 

3 Remove the generator and igniter (Section 11). 

4 Remove the vacuum advance unit (Section 9). 

5 Remove the two screws that retain the generator base plate to the 
distributor body, then lift the plate out (see illustrations). Check the plate 
for smooth rotation = if it's stuck or doesn't turn smoothly, replace it. 

6  Toremove the distributor drive gear, grind off the ends of the set pin 
(see illustration), then knock the pin out with a hammer and punch. The 
gear should now slide off the shaft. If it's stuck, a small gear puller can be 
used to remove it. 


Hi ——— Ó— ———————— ————————————‏ ——— س 
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13.5a Exploded view of the 
distributor components (1989 and 
earlier Samurai and 1990 and earlier 
Sidekick/Tracker models) 


Set pin 

Distributor drive gear 
O-ring 

Signal rotor 

Vacuum advance assembly 
Generator dust cover 
Distributor cap 

Seal 

Rotor 

10 Igniter dust cover 

11 Igniter 

12 Generator base plate 
13 Distributor housing 


So ^ Oy Qj A о № ч 





М LE verre 
13.5b When removing the generator base plate screws, be 
careful not to lose the small hold down plates 


7  Toinstall the gear, slide it onto the distributor shaft and align the set 
pin holes. Tap the new pin into place, then peen each end of the pin by 
hitting it with a hammer and punch while the other end is resting against a 
solid surface. This will prevent the pin from working its way out during en- 
gine operation. 

8  Installthe generator base plate — the four spring clips around the out- 
er edge of the plate must line up with the four grooves in the distributor 
housing before the plate will drop down into position. Make sure the pin for 
the vacuum advance arm is located properly. 

9  Toreassemble the remainder of the distributor, reverse the disas- 
sembly sequence. Don't forget to adjust the signal rotor air gap following 
the procedure in Section 12. 


14 Charging system ~ general information and precautions 


The charging system includes the alternator, an internal voltage regu- 
lator, a charge indicator, the battery, a fusible link and the wiring between 








N | | v. x | i | | - н p" | | 4 4 А 
13.5c When lifting the generator base plate out of the distributor 
body, be careful not to nick the signal rotor teeth 





13.6 Before attempting to knock the drive gear set pin out, grind 
off the ends 


all the components. The charging system supplies electrical power for the 
ignition system, lights, radio, etc. The alternator is driven by a belt at the 
front of the engine. 

The purpose of the voltage regulator is to limit the alternator's output 
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15.6 If the charging voltage is low, insert a metal tool into the 
test hole in the rear of the alternator and take a voltage reading at 
the B+ terminal on the alternator — lf the voltage rises, the 
regulator is faulty (alternator removed for clarity) 


lo a preset value. This prevents power surges, circuit overloads, etc., dur- 
ing peak voltage output. 

The fusible link is a short length of insulated wire integral with the en- 
gine compartment wiring harness. The link is four wire gauges smaller 
than the wire in the circuit it protects. Production fusible links and their 
identification flags are identified by the flag color. See Chapter 12 for addi- 
tional information on the fusible links. 

The charging system doesn't ordinarily require periodic maintenance. 
However, the drivebelt, battery and wires and connections should be in- 
spected at the intervals outlined in Chapter 1. 

The dashboard warning light should come on when the ignition key is 
turned to Start, then go off immediately. If it remains on, there's a malfunc- 
lion in the charging system (see Section 15). Some vehicles are also 
equipped with a voltmeter. If the voltmeter indicates abnormally high or 
low voltage, check the charging system (see Section 15). 

Be very careful when making electrical test connections on a vehicle 
equipped with an alternator and note the following: 

a) When reconnecting wires to the alternator from the battery, be sure 

to note the polarity. 

b) Before using arc welding equipment to repair any part of the ve- 
hicle, disconnect the wires from the alternator and the battery ter- 
minals. 

c) Never start the engine with a battery charger connected, 

d) Always disconnect both battery cables before using a battery char- 
ger. 

e) The alternator is turned by an engine drivebelt which could cause 
serious injury if hands, hair or clothes become entangled in it with 
the engine running. 

f) Because the alternator is connected directly to the battery, it could 
arc or cause a fire if overloaded or shorted out. 

g) Wrap a plastic bag over the alternator and secure it with rubber 
bands before steam cleaning the engine. 

h) Never disconnect the battery while the engine is running. 


15 Charging system — check 








Refer to illustration 15.6 
1 Ifamalfunction occurs in the charging system, don'tautomatically as- 
sume the alternator is causing the problem. First check the following 
Items: 

a) Check the drivebelt tension and condition (Chapter 1). Replace it 
if it's worn or deteriorated. 








16.3 Alternator mounting details (Samurai shown, 
others similar) 


Electrical connector C Adjusting bolt (pivot bolt on underside 
B+ terminal of alternator isn't visible in this photo) 


Ui 


b) Make sure the alternator mounting and adjustment bolts are tight. 
c) Inspectthe alternator wiring harness and the connectors at the al- 
ternator. They must be in good condition and tight. 

Check the fusible link (if equipped) located between the battery and 
the alternator. If it's burned, determine the cause, repair the circuit 


d 


к= 


may look good, but still Бе bad. If in doubt, remove it and check it 
for continuity. 
e) Start the engine and check the alternator for abnormal noises (a 
shrieking or squealing sound indicates a bad bearing). 
f) Check the specific gravity of the battery electrolyte. If it's low, 
charge the battery (doesn't apply to maintenance free batteries). 
g) Make sure the battery is fully charged (one bad cell in a battery can 
cause overcharging by the alternator). 
Disconnect the battery cables (negative first, then positive). In- 
spect the battery posts and the cable clamps for corrosion. Clean 
them thoroughly if necessary (see Chapter 1). Reconnect the 
cable to the positive terminal. 
i) With the key off, connect a test light between the negative battery 
post and the disconnected negative cable clamp. 

1) Ifthetestlight doesn'tcome on, reattach the clamp and proceed 
to Step 3. 

2) Ifthe test light comes on, there's a short (drain) in the electrical 
system of the vehicle. The short must be repaired before the 
charging system can be checked. 

3) Disconnect the alternator wiring harness. 

(a) If the light goes out, the alternator is bad. 

(b)Ifthe light stays on, pull each fuseuntil the light goes out (this 

will tell you which circuit is shorted). 

2 Using a voltmeter, check the battery voltage with the engine off. If 
should be approximately 12-volts. 
3 Startthe engine and check the battery voltage again. It should now be 
approximately 14-to-15 volts. 
4  Tumonthe headlights. The voltage should drop, and then come back 
up, if the charging system is working properly. 
5 Ifthe voltage reading is more than the specified charging voltage, re- 
place the voltage regulator (refer to Section 17). If the voltage is less, the 
alternator diode(s), stator or rectifier may be bad or the voltage regulator 
may be malfunctioning. 
6  Toisolate the problem component, insert a scribe or small screwdriv- 
er into the test hole in the rear of the alternator (see illustration), then start 
the engine. Measure the output voltage at terminal B (the large threaded 


= 
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17.2 The alternator rear end cover is attached to the frame 
with three nuts (Samurai) 


A В+ terminal (nuts must be loosened and B Nuts 


insulator pulled away from the cover) 


terminal on the alternator) — if the indicated voltage is higher than the stan- 
dard charging value, replace the regulator. 

7 Ifthe indicated voltage is less than the standard charging value, the 
problem lies elsewhere in the alternator. It would be cheaper and easier to 
replace the alternator with a rebuilt unit rather than attempt to repair the 
problem. 





16 Alternator — removal and installation 





Hefer to illustration 16.3 

1 Detach the cable from the negative terminal of the battery. 

2  Detach the electrical connectors from the alternator. 

3  Loosenthe alternator adjustment and pivot bolts and detach the dri- 
vebelt (see illustration). 

4 Remove the bolts and separate the alternator from the engine. 

5 If you're replacing the alternator, take the old one with you when pur- 
chasing a replacement unit. Make sure the new/rebuilt unit looks identical 
to the original. Look at the terminals — they should be the same in number, 
size and location as the terminals on the old alternator. Finally, look at the 
identification numbers — they'll be stamped into the housing or printed on a 
tag attached to the housing. Make sure the numbers are the same on both 
alternators. 

6 Many new/rebuilt alternators DO NOT have a pulley installed, so you 
may have to switch the pulley from the old unit to the new/rebuilt one. 
When buying an alternator, find out the shop's policy regarding pulleys — 
some shops will perform this service free of charge. 

7 Installation is the reverse of removal. 

8 Afterthealternatorisinstalled, adjust the drivebelttension (see Chap- 
ter 1). 

9  Checkthe charging voltage to verify proper operation of the alternator 
(see Section 14). 





17 Voltage regulator and brushes — replacement 





1 Remove the alternator from the vehicle (see Section 16). 


Samurai 
Hefer to illustrations 17.2, 17.3 and 17.4 


2 Loosen the nuts on the B+ terminal and remove the three nuts that 
secure the rear end cover to the alternator end frame (see illustration). 
Lift off the cover. 








17.3 The brush holder and voltage regulator are attached to the 
rear end frame with screws (Samural) 


A Brush holder B Voltage regulator 


17.4 If the brushes are worn down below the minimum length, 
replace them with new ones 


3 Remove the screws securing the voltage regulator and brush holder 
to the rear end frame (see illustration), then remove the regulator and 
brush holder. 

4 Measure the length of each brush (see illustration). If they're wom 
below the minimum length listed in this Chapter's Specifications, replace 
the brush and holder assembly. 

5 Installation of the components is the reverse of the removal proce- 
dure. 


Sidekick/Tracker 

Refer to illustrations 17.7, 17.8a, 17.8b, 17.10, 17.11 and 17.13 
6 Mark the relationship of the end frames to ensure they're reas- 
sembled correctly. 

7 Remove the four housing screws (see Illustration). 

8 Using a 200 watt soldering iron, apply heat to the bearing box area on 
the alternator rear housing (see illustration). When the temperature 
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17.7 The two halves of the alternator are held together 
with these four screws (Tracker/Sidekick) 





17.8b Once the bearing box is hot enough, pry the two 
halves of the alternator apart (Tracker/Sldekick) 


17.8a The alternator rear bearing musi be heated before 
separating the two halves (Tracker/Sidekick) 


f  Hearend frame 3 Soldering iran (200W) 
2 Bearing box 


reaches 122-to-140 degrees F, pry the front housing from the stater core 
{see illustration). 

D Remove the nut from the B+ post, remove the stator-to-rear frame 
screws and detach the stator from the rear тате. 

10 Separate the regulator brush holder from the end frame (see Illustra- 
tion). Remove the wire cover from the brush holder, then unsolder the 
leads from the brushes. Measure the brushes as described in Step 4 (ro- 
place them if they're worn excessively). 

11 Install the brushes by reversing the removal procedure. Make sure 
the brushes are installed in the correct relationship to the shp rings (see 
Illustration). 

12 Ifthe regulator is faulty, replace it along with a new set of brushes. Set 
the new regulator/brush hogar in position, lower the stator into the end 
frame and install the screws. 






17.10 Exploded view of tha alternator (Sldekick/Tracker) 


І Rear housing fend frame) 6 Gearing 

2 Voltage regulator/brush holder 7 Retainer 

3 Slater coil 8 Rotor 

4 Pulley 9  Haocther 

5 front housing '0 Brush and spring 
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CORRECT 

INSTALLATION 

OF BRUSH | i) 
E AE. 






ses am 


Al, ROTOR TURNING 
"=й DIRECTION 


The brushes must be positioned as shown in order to 
contact the rotor slip rings properly 









17.11 


1 Brush holder 2 Brush 


ETT ee i а di. 4 و‎ VU 
20.2 Starter motor mounting details 

A Battery cable 

B From ignition switch (activates solenoid) 

C X Starter motor mounting bolt 


13 Compress the brushes into the brush holder and pass a rigid wire 
(such as a straightened-out paper clip) through the small hole in the end 
frame and into the brush holder (see Illustration). This will keep the 
brushes out of the way of the rotor slip rings as the alternator is reas- 
sembled. 

14 Once again heat the bearing box on the rear end frame with a solder- 
ing iron and allow it to reach 122-to-140 degrees F. Assemble the two 
halves of the alternator, making sure the previously applied marks are 
aligned. Install the four screws and tighten them securely. Remove the 
wire. 

15 install the alternator (Section 16) and adjust the drivebelt (see Chap- 
ter 1). 


18 Starting system — general information and precautions 








The sole function of the starting system is to turn over the engine quick- 
ly enough to allow it to start. 















17.13 Retain the brushes in the holder by inserting a wire 
(arrow) through the small hole In the rear end frame provided for 
this purpose 


The starting system consists of the battery, the starter motor, the start- 
er solenoid and the wires connecting them. The solenoid is mounted di- 
rectly on the starter motor. The solenoid/starter motor assembly is 
installed on the lower part of the engine, bolted to the transmission bell- 
housing. 

When the ignition key is turned to the Start position, the starter sole- 
noid is actuated through the starter control circuit. The starter solenoid 
then connects the battery to the starter. The battery supplies the electrical 
energy to the starter motor, which does the actual work of cranking the en- 
gine. 

The starter motor on a vehicle equipped with a manual transmission 
can only be operated when the clutch pedal is depressed; the starter on 
a vehicle equipped with an automatic transmission can only be operated 
when the transmission selector lever is in Park or Neutral. 

Always observe the following precautions when working on the start- 
ing system: 

a) Excessive cranking of the starter motor can overheat it and cause 
serious damage. Never operate the starter motor for more than 30 
seconds ata time without pausing to allow it to cool for at least two 
minutes. 

b) The starter is connected directly to the battery and could arc or 
cause a fire if mishandled, overloaded or shorted out. 

c) Always detach the cable from the negative terminal of the battery 
before working on the starting system. 





19 Starter motor — testing in vehicle 





Note: Before diagnosing starter problems, make sure the battery is fully 
charged. 

1 If the starter motor doesn't turn at all when the switch is operated, 
make sure the shift lever is in Neutral or Park (automatic transmission) or 
the clutch pedal is depressed (manual transmission). 

2 Make sure the battery is charged and all cables, both at the battery 
and starter solenoid terminals, are clean and secure. 

3 Ifthe starter motor spins but the engine isn'tcranking, the overrunning 
clutch in the starter motor is slipping and the starter motor must be re- 
placed. 

4 If, when the switch is actuated, the starter motor doesn't operate atall 
but the solenoid clicks, then the problem lies with either the battery, the 
main solenoid contacts or the starter motor itself (or the engine is seized). 
5 Ifthe solenoid plunger can't be heard when the switch is actuated, the 
battery is bad, the fusible link is burned (the circuit is open) or the solenoid 
itself is defective. 

6  Tocheckthe solenoid, connect a jumper lead between the battery (+) 
and the ignition switch wire terminal (the small terminal) on the solenoid. If 
the starter motor now operates, the solenoid is OK and the problem is in 
the ignition switch, neutral start switch or wiring. 

7 ifthe starter motor still doesn't operate, remove the starter/solenoid 
assembly for disassembly, testing and repair. 


p 
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.B Ifthe starter motor cranks the engine at an abnormally slow speed, 
- first make sure the battery is charged and all terminal connections аге 
- light. If the engine is partially seized, or has the wrong viscosity oil in it, it 
- Wil crank slowly. 

9 Run the engine until normal operating temperature is reached, then 
disconnect the coil wire from the distributor cap and ground it on the en- 


gine. 

10 Connecta voltmeter positive lead to the positive battery postand con- 

nect the negative lead to the negative post. 

11 Crank the engine and take the voltmeter readings as soon as a steady 

figure is indicated. Don't allow the starter motor to turn for more than 30 

seconds ata time. А reading of 9 volts or more, with the starter motor turn- 

ingatnormal cranking speed, is normal. If the reading is 9 volts or more but 

the cranking speed is slow, the motor is faulty. If the reading is less than 9 
volts and the cranking speed is slow, the solenoid contacts are probably 
- burned, the starter motor is bad, the battery is discharged or there's a bad 
Connection. 





20 Starter motor — removal and installation 


- Refer to illustration 20.2 
.1 Detach the cable from the negative terminal of the battery. 
? Clearly label, then disconnect the wires from the terminals on the 
_ štarter solenoid (see illustration). 
.3 Remove the mounting bolts and detach the starter. 
4 Installation is the reverse of removal. 








| J 


IM Starter solenold = removal and installation 





| Detach the cable from the negative terminal of the battery. 

2 Remove the starter motor (see Section 20). 
.8 Disconnect the strap from the solenoid to the starter motor terminal 
` [see illustration). 
.4 Remove the screws that secure the solenoid to the starter motor (see 
illustration), 
5 Pull the solenoid off the starter body flange. 
-& Installation is the reverse of removal. 


| 
| Refer to illustrations 21.3 and 21.4 








21.3 To separate the solenold from the starter motor, remove the 
nut and detach the lead (arrow), .. . 






21.4 ... then remove the solenoid mounting screws (arrows) 
and pull the solenoid straight off the starter flange 
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Contents 
Air filter replacement ............................. эвге Chapter 1 
Catalytic conyênfê!r ................ аана rara 10 
Computerizad emission control System ....................... 4 
Deceleration mixture control systern 

(carburetor equipped vehicles? .................. uu. ere б 
Diagnosis system ~ general information and obtaining 

code oulgul ok ee ec teeters 17 
Distributor cap and rotor check and replacement ..... Sae Chapter 1 
Emission maintenance reminder light .......................... 13 
Evaporative emissions control system 

check and canister replacement ................. see Chapter 1 
Exhaust Gas Recirculation (EGR) system ...,................. 7 
Exhaust Gas Recirculation (ЕСА) system check ..... See Chapter 1 
Fuel evaporative emissions control system .................... d 


Specifications 


General 
Positive Temperature Co-efficient (PTC) neater resistance ....... 


1 General information 





Refer to illustrations 1.1a, 7.72 arid 7.7 

To prevent pollution of the atmosphere trom incompletely burned and 
evaporating gases, and to maintain goog ariveapility and fuel economy, 
a number of emission control systems are incorporated (see illustra- 
tlons). Thay Include tha: 

Positive Crankcase Ventilation (PC V) system 

Fuel evaporative emission canirof system 

Electone engine control system 

Fuel feedback systeni 

Hot idie Compensator (HIC) 

Deceleration mixture control system 

Exhaust Gas Recirculation {EGF} system 

Thermastaticaly Controlled Air Cleaner (TOCAC) 

Positive Temperature C o-elficient (PTO) system 

Catalytic converter 

All of these systems are linked, directly or indirectly, to tne computer- 
ized emission control system. 





Fuel tank cap gasket replacement .................. See Chapter | 
General information... ce ee ee 1 
Hot idle Compensator (HIC) (carburetor equipped vehicles) ...... 9 
information sensors — check and replacement ................ 1? 
Oxygen senso replacement ....................... see Chapter 1 
Positive Crankcase Ventilation (PCV) system .................. 2 
Positive Crankcase Ventilation (PCV) valve 

check and replacement .................... ..... S88 Chapter 1 
Positive Temperature Co-efficient {РТО} system 

(fuel injected vehicles) ................ Ч laa j 
Spark plug replacement _........................... эее Chapter і 
spark plug wire check and replacement ............. see Chapter 1 
Thermostatically Controlled Air Cleaner (TCAG} 

(Carburetor equipped vehicles) ............................. B 

0.5 to 3.0 ohms 


The Sections in this Chapter include general descriptions, checking 
procedures within the scope of the home mechanic and component re- 
placement procedures (when possible) tar each of the systems listad 
abova, 

Before assuming an emissions control system is malfunctioning, 
check the fuel and ignition systems carefully. Fhe diagnosis of some emis- 
sion control devices requires spacialized tools, equipment and training. 
li checking and servicing become too difficull, or if a procedure is beyond 
your ability, consult a dealer service department. Remember, the most 
frequent Cause of amissiuns problems 15 simply a loose or broken vacuum 
hose or wire, sa always check the hase and wiring connections first. 

This doesn t mean, however, that emission control systems are partic- 
ularly difficult to maintain and repair. You can quickly and easily perform 


many checks and do most of the regular maintenance at home with com- | 


mon tune-up and hand tools. Note: Because of a Federaily mandated ax- 
fended warranty which covers tho emission control system components, 


check with a deaier service department about warranty coverage before | 
working on any emissions-related systems. Once ihe warranty has өх | 
pired, you may wish to perform soma of the component checks and/or re- — 


placement procedures in this Chapter to save money 


| 
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1.1b Emissions control system component locatlons (TBI fuel injected vehicles) 

























І Map sensor 9 Oxygen sensor if = EGA modulator 
c Throttlo position SD0nsor ti Battery 20 EGA valve 
J Intake air tampérature sensor 11 Shift switch (A/T only) 21 Fuel pressure regulator 
4 Coolant tamperatura sensor 12 injector 22 Throttle opener 
5  Hecirculatad exhaust gas 13 ISG solannid valve 23 Canister 
temperature sensor (Саона only) 14 Throttle opener VSV (brown) 24 Distributor 
6 Fifth gear switch (МТ only] 15 EGA VSV (blue) 29 ЕСМ | | | 
7 ТСС solenoido pressure 16 PTC heater relay (A/T only) 26 Fuse box (diagnostic terminal) 
switch (A/T only) 17 Control relay 27 PIC heater {A/T only) 
8  lognition coil 18  TCC relay (A/T only) 
EMISSION HOSE ROUTING EMISSION CONTROL INFORMATION 
EGR VACUUM MODULATOR INSTRIBLITOHN SUZUKI MOTO CO., LTD. 
THROTTLE BODY 
THROTTLE OPENER FPRGINE OSPF LACERENT: BF cu. iN. 
FE, EMGINE EARLY IXENTIFICATION: KIKI STARS 
S d: THE EMGINE TUNE-UP AND ADJUSTMENT 
bus SPEOFICATIONS ARE APPLICABLE AT BOTH 
EGR VALVE LOW AND HIGH ALTITUDE 5: 
p ALL ADILISTMERHTS ARE TO BE РЕКРОКМЕ О 
айй т МИТА THE TRANSAS SHON INE ATAA 
3) | ۰ اا‎ кект 
мут TRG: 7 ИТИЛ REM 
INTAKE MANIFOLD УРААК PLUG САР: араш. 
: VALVELASH {COLD}: INTAKE 8.006 IM. 
CANISTER | | EXHAUST 8.087 IN. 
art (нот): INTAKE аташ. 
EXHAUST satius. 
FRONT f ——— ا‎ TURN THE HOLE SPELD ADIUSTIMG SCREW TO DRTAUN 
OF y- E= Е THE CORRECT IOLE SPEED WITH ENGINE AT NORMAL 
VEHICLE L viv OPERATING TEMPERATURE, AM VALVE FULLY CLOSED, 
EH AR CLEANER INSTALLED AND AIR CONDITIONING OFF. 
THIS VEMICLE CONFORMS TO CALIF ORA REGULATIONS 
1.7 The Vehicia Emission Control Information (МЕСІ) label TRUCKS AMD TO DS EPA MGULATIONS APPUCABLE TO 
contains tune-up specifications and vital information regarding CALI ORNA. 
the location of the emission control devices and vacuum CATALYST TWC: CL / EGAS EGS 


hose routing 





3.2a Charcoal canister mounting details (carburetor 
equipped vehicles) 


E Bracket clamp bolt 
Е Port C (on bottom of 
canister, hidden from view) 


Vent solenoid valve (port D) 
To intake manifold (port B) 
To fuel tank (port A) 
Mounting bolts 


J с Ug => 


Pay close attention to any special precautions outlined in this Chapter. 
Itshould be noted that the illustrations of the various systems may not ex- 
actly match the system installed on your vehicle because of changes 
made by the manufacturer during production or from year-to-year. 

A Vehicle Emissions Control Information label is located in the engine 
compartment (see illustration). The label contains important emissions 
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specifications and adjustment information, as well as a vacuum hose 
schematic with emissions components identified. When servicing the en- 
gine or emissions systems, the VECI labelin your particular vehicle should 
always be checked for up-to-date information. 


2 Positive Crankcase Ventilation (PCV) system 


1 The Positive Crankcase Ventilation (PCV) system reduces hydrocar- 
bon emissions by scavenging crankcase vapors. It does this by circulating 
fresh air from the air cleaner through the crankcase, where it mixes with 
blow-by gases and is then rerouted through a PCV valve to the intake 
manifold. 

2  Themain components of the PCV system are the PCV valve, a fresh 
air filtered inlet and the vacuum hoses connecting these two components 
with the engine. 

3  Tomaintain idle quality, the PCV valve restricts the flow when the in- 
take manifold vacuum is high. If abnormal operating conditions (such as 
piston ring problems) arise, the system is designed to allow excessive 
amounts of blow-by gases to flow back through the crankcase vent tube 
into the air cleaner to be consumed by normal combustion. 

4 Checking and replacement of the PCV valve is covered in Chapter 1. 


3 Fuel evaporative emissions control system 


Refer to illustrations 3.2a, 3.2b, 3.4 and 3.9 


General description 

1 This system is designed to prevent hydrocarbons from being re- 
leased into the atmosphere, by trapping and storing fuel vapor from the 
fuel tank, the carburetor or the fuel injection system. 

2  Theserviceable parts of the system include a charcoal filled canister, 
a two-way check valve (fuel injected models), the fuel tank filler cap and 
the lines between the fuel tank and the rest of the system (see illustra- 
tions). 


3.2b Fuel evaporative emissions control 
system diagram — fuel injected vehicles 


Throttle body 
Charcoal canister 
Two-way check valve 
Vapor/liquid separator 
Fuel tank 

Fresh air 


Oy OY & C3 hy = 
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3  Vaportrapped in the gas tank is vented through a line in the top of the 
tank. The vapor leaves the tank through the line and is routed to a carbon 
canister located in the engine compartment where it's stored until the next 
time the engine is started. 

4  Thecanister outlet is connected to an electrically actuated vent sole- 
noid valve in the carburetor (see illustration). The vent solenoid valve is 
normally closed. When the engine is started, the solenoid is energized by 
asignal from the ECM and allows intake vacuum to open the line between 
the canister and a port on the carburetor, which draws vapor stored in the 
canister through the carburetor and into the engine where it's burned. On 
fuel injected models, the system operates continually – there is no sole- 
noid valve. 


Check 

Warning: When performing checks that require you to blow air into a hose 
or port, be extremely careful not to inhale or suck on the hose or port — fuel 
vapor is harmful. 


Charcoal canister 
5  Exceptíor the check valve(s), there are no moving parts and nothing 
to wear in the canister. Check for loose, missing, cracked or broken fittings 
and inspect the canister for cracks and other damage. If the canister is 
damaged, replace it (refer to Step 12). Never attempt to wash the canister. 
6  Disconnectthe cable from the negative terminal of the battery and de- 
tach the hoses from the canister. On carburetor equipped models, cover 
port C and D with your fingers and blow into port A = air should come out of 
port B (see illustration 3.2a). When you blow into port B, air shouldn't 
come out any of the other ports. When air is blown into port C, it should 
come out all of the other ports. 
7 Onfuelinjected models, blow into port A (see illustration 3.2a) — air 
should exit ports B and C. When air is blown into port B, no air should es- 
cape from the other ports. 
B If the canister doesn't check out as described above, replace it 
(Step 12). 


Vent solenoid valve (carburetor equipped models only) 

9  Pullthe hose off the vent solenoid valve outlet on the carburetor (see 
illustration) and connect another length of hose to the port. With the en- 
gine off, blow air into the hose —the air should flow through the valve freely. 
The results of this check should be the same with the ignition switch in the 
Off and On positions. 

10 Startthe engine andletitidle. Blow into the hose again — air should not 
pass through the valve. 

11 If the vent solenoid valve doesn't operate as described, either the 
valve is defective or there's a problem with the electrical circuit or ECM, 
which will require diagnosis by a dealer service department to pinpoint. 







3.9 The hose from the vent solenoid valve goes directly to 
the canister 


A  Tocanister B Vent solenoid valve 


Component replacement 


Charcoal canister 

12 Locate the canister in the engine compartment. On carburetor 
equipped models it's mounted on the firewall, below the battery. On fuel 
injected vehicles, it's mounted on the right inner fender panel. 

13 Disconnect the hoses from the canister and remove the mounting 
bolts (see illustration 3.2a). Remove the canister from the engine com- 
partment. 

14 Installation is the reverse of removal. | 


All other components 

15 Referring to the appropriate vacuum hose and vacuum valve sche- 
matics in this Section and on the VECI label in the vehicle, locate the com- 
ponent to be replaced. 

16 Label the hoses and fittings, then detach the hoses and remove the 
component. 

17 Installation is the reverse of removal. 


ب ج ————— 


4 Computerized emission control system 


—————————————————— 


The computerized emission control system (the electronic engine con- 
trol system on fuel injected models and the fuel feedback system on саг 
buretor equipped models) monitors various engine operating conditions 
andalters the fuel/air mixture and engine idle speed to promote better fuel 
economy, improve driveability and reduce exhaust emissions. Diagnosis 
and service of the computerized emission control system is beyond the 
scope of the home mechanic. Each of the complex systems used on the 
various models covered by this manual includes a computer and dozens 
of information sensors and output actuators. 

Fortunately, all of these systems are protected by a Federally man- 
dated, extended warranty (5 years/ 50,000 miles, whichever comes first, 
at the time this manual was written). This warranty covers all emission 
control components (EGR system, oxygen sensor, catalytic converter, 
fuel evaporative control system, PCV system, etc.). It also covers emis 
sions related parts like the carburetor, certain fuel injection components, 
exhaust manifold and major ignition system components (the distributor, 
ignition wires, coil, spark plugs, etc.). Contact a dealer service department 
-they're required by Federal law to provide a detailed list of the emission 
related parts protected by the Federal warranty. 

Therefore, we strongly discourage any attempt to test or repair the 
emission control system while it's under warranty. And, because of the 
specialized and expensive diagnostic equipment required and the com 
plex testing procedures necessary to check it, we don't recommend al- 
tempting to service the system once it's out of warranty either. 
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у Hot Idle Compensator (HIC) (carburetor equipped vehicles) 


Hefer to inlustration 5. f 


General description 


1 The Hot idle Compensator helps to maintain a stable idle speed dur- 
ing hot operation, when the mixture becomes nich under high intake man- 
fold vacuum conditions. A b metallic valve. located in the tap of the air 
intake case and connected to the intake manifold with a hose (see illus- 
tration) bcgins to open when the engine heat in the air intake case ex- 
ceeds approximately 131-degrees Р {S5-deqrees Cj. [his creates a 
controllad vacuum ieak which leans out the fuel‘air mixture and stabilizes 
пе idle. it becomes fully open at 158-dengrees F (70-degrees C). 


Check 

2 Unbolt the air intake case from the carburetor. Folow the hose from 
ihe HIC valve in the air intake case down to the intake manifold and discon- 
nect it from the manifold. Attach a hand-held vacuum pump to the hosa, 
With the engine cold. apply vacuum to the valve - the gauge on the pump 
should indicate vacuum and the needle should remain steady. 

4 Plug the open port on the manifold, instali the air intake case and start 
the engine, allowing it to warm up. When the temperature in the air intake 
case reaches 150-degrees Р. operale Ihe vacuum pump — the gauge 
should not show vacuum, indicating the НІС valve is open If the valve 
doesn't operate as described, replace it. 


Component replacement 

4 Remove the air intake case from the carburetor. Remove the screw 
irom the under side of Ine case that retains te HIC valve and detach [һе 
valve. [Installation is the reverse of the removal procedure. 
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2.4 The Hot Idle Compensator, 
located in the air intake 
case, stabilizes the 
engine idle by leaning-aut 
the fuel/air mixture 


Air cleaner 

Air intake case 
intake manifold 
HIC 

Er-motal strip 
AiG valve 
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6 Deceleration mixture control system 
(carburetor equipped vehiclea) 


Hefer fo lustralons û 3a and 5.35 


General description 


1 This system reduces the excessive HC and CO emissions that are 
generated during rapid deceleration conditions. It consists of a Mixture 
Contra! Valve (MGY}, a jet and the necessary vacuum hoses. 

а The MLY contains a pressure balancing onfice and a check valve in 
ihe diaphragm. When manifold vacuum is constant, the valve remains 
closed. Underrapid deceleration, the valve opens and allows an adaitional 
amount of airinto the intake manifold. which leans eut the fuel/air mixture. 


Check 


з Start the engine and allow it to reach normal operating temperature. 
Disconnect! the small hose from the valve, then reconnect tt. At the same 
tima, hold a strip of paper close to the under side of the valve — the paper 
should be drawn up to the valve, indicating air is passing through it (see 
Illustrations). 

4 Disconnect the hoses from the jet and Glow into ihe gray side — air 
should pass through. If the valve is clogged. replace it —be sure to install it 
with the gray side toward lhe MOY. 

эз the valve doesn't operate as described in Step 3. check the hoses 
for cracks, holes and kinks. replacing themit necessary. If thé hoses are in 
good condition, replace the valve. 


Component repiacement 


6 Disconnect the hoses from the valve and unclip the valve Irom the 
mount. Installation is the reverse of the removal procedure. 
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6.3a The MCV clips into a bracket near the thermostat housing 





7 Exhaust Gas Recirculation (EGR) system 





General description 

Refer to illustrations 7.1a and 7.1b 

1 The Exhaust Gas Recirculation (EGR) system (see illustrations) is 
designed to reduce oxides of nitrogen in the engine exhaust. The EGR 
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"ЖР 
A PIECE OF PAPER 


6.3b Air should be drawn into the MCV when hose no. 1 is 
disconnected and reinstalled — it's normal for the engine to run 
rough or stall when performing this check 


system recirculates a portion of the exhaust gas back into the intake man- 
ifold to be burned with the fuel/air mixture, which in turn brings down the 
temperature in the combustion chamber and reduces the oxides of nitro- 
gen output. 

2 The EGR valve is vacuum operated, controlled by the modulator. The 
modulatoris operated by exhaust backpressure and allows the EGR valve 
to open wider under high-load conditions, but reduces or closes the EGR 
valve opening under light-load conditions. 








-—--347 
à o 6 
5 
7.1a Diagram of the EGR system – non-California models 
1 EGR Valve 7 Brake light switch 13 Pressure sensor 
2 EGR modulator 8  Lock-up relay (A/T only) 14 Fifth gear switch (М/Т only) 
3 Vacuum Switching Valve (VSV) 9  Lock-up solenoid (A/T only) 15 Exhaust gas 
4 Main switch 10 ECM 16 Vacuum 
5 Battery 11 Ignition coil 17 Air 
6 Control relay 12 Coolant sensor 18 Throttle Position Sensor (TPS) 
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71b Diagram of the EGR system - TBI fuel injected California models 


i Main EGA valve 6 Coolant temperature 
2 — Sub-EGH valve sansor 
J Vacuum Switching Valve (VSV) / — Pressor sensor 
4 EGA modulator бв lIgnibon col 
у  Dr-metal Vacuum Switching 3 ECM 
Valve (HVS V) i?) — Control relay 


3 Fuel injected vehicles destined for the California market also employ 
a sub-EGH valve, which regulates the flow of exhaust gas to tho main 
EGR valve. The sub-EGR valve is regulated by an ECM controlled Vacu- 
um Switching Valve (VS¥V}, much like tha Three Way Solenoid Valve 
(TWSV) on carburetor equipped models. 

û Under certain conditions, the ECM, Three Way Solenoid Valve 
('WSV) ar Vacuum Switching Valve (VSV) and the Bi-metal Vacuum 
Switching Valve (BVSV) can overide the vacuum modulator (for instance, 
during low coolant temperatures when fifth gear is engaged and the High 
Atitude Compensator is turned on). 

3 Ifthe EGR system is malfunctioning and the following checks don't 
indicate a problem, have the system diagnosed by a dealer service depart- 
ment or a repair shop. 


Check 


EGR valve 

Halter to illustrations 7.5, 7.9a and 79b 

Warning: The EGA valve becomes very fot during engine operation — 
wear gloves when checking the valve to avoid burning your fingers. If this 
check is being performed on a carburetor equipped vehicle af an altitude of 
4000 feet or higher. the High Altitude Compensator (HAC) electrical con- 
neclor must be disconnected (see lllustratran 1. 1b atthe beginning of this 
Chapter). 

5 The first check must be performed when the engine is cool, or under 
131-degrees F (55-degrees C) {carburetor equipped models) or 11 3-de- 
grees Р (d5-degrees C) (fuel injected modeis}. Start the engine and rev it 


Main switch i? Recirculation Exhaust Gas | 
Batterv Temperature Sensor (REGTS) oo 048 
Brake light switch (8 Exhaust gas 6 у 
Lock-up relay (A/T only) 190 — Vacuum 008 d 


Lock-up selenoid (A/T only) 20 Air 
Fifth gear switch /M/T oniy) 21 TPS 


up alittle while touching the valve diaphragm with your finger(seeiflustra- 
lion) — the diaphragm shouldn't move. 

7 Allow the engine to warm up to normal operating température andra- 
peat tha check -the diaphragm should now move when the angine speed 
is incraased. 





7.6 Check for movement of the ЕСН diaphragm with your finger, 
but be careful - the valve can get EXTREMELY hot! 


|! EGA valve 2 Diaphragm 
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7.9a The EGR valve on California models is checked in 


essentially the same manner, but you must also look through the 7.9b Check the sub-EGR valve diaphragm with a hand-held 
small hole in the sub-EGR valve to check the movement of vacuum pump 
its diaphragm 
1 Apply vacuum 4 Hole 
1 Main EGR valve 3 Inspection hole 2  Novacuum 5  Diaphragm support 
2 Sub-EGR valve 4  Diaphragm 3 Diaphragm 








7.13 The EGR modulator should hold vacuum when it's applied 
to port P, port Q is plugged and air is blown into port A 


1 PonP 3 PonA 
2 Port Q 4 Аг 








vehicle (arrow) 


8 Ifthe diaphragm doesn't move, disconnect the vacuum hose to the ЕСА modulator — 
valve and connect a hand-held vacuum pump to it. Apply vacuum — the Refer to illustration 7.13 


diaphragm should move and the gauge on the pump should indicate vacu- 12 Plugoneofthe vacuum ports on the side of the valve and blow into the: 
um. If it doesn't, replace the valve (Step 16). If the valve works, proceed other port. Air should pass through the valve and come out the filter at the 
with the following checks. top of the valve, | 
9 Ifthe vehicle is a fuel injected California model, the sub-EGR dia- 13 Connect a vacuum pump to the modulator (see illustration), plug the 


phragm must be checked too. Look through the small inspection hole in other vacuum port with your finger then blow into the port on the bottom. 
the sub-EGR valve (see illustration) while revving the engine as in the Operate the pump - the modulator should hold vacuum as long as air 
EGR valve check - the diaphragm of the sub-EGR valve should move being blown into the bottom port. 

when the engine is warm, but not when it's cold. The sub-EGR valve can 14 If the modulator doesn't operate as described, replace it. 

also be checked with a hand-heid vacuum pump (see illustration), just Bi-metal Vacuum Switching Valve (BVSV) 


like the main EGR valve. 
ike the main EGR valve 15 With the engine cool, disconnect the hoses from the valve (locate 


Hoses adjacent to the EGR vacuum modulator). Connect a length of hose to the 
Refer to illustration 7.11 top port on the valve and blow into it — no air should come out of the bottom 
10 Check all of the hoses associated with the EGR system for cracks, port. 

holes and signs of general deterioration, replacing them if necessary. 16 Warm up the engine to normal operating temperature and repeat the 


11 Mark the hoses at the modulator, then disconnect them. Unclip the check — air should now come out of the bottom port. If the valve doesn't 
modulator from the bracket (see illustration). check out as described, replace it (Step 23). 





117a The TWSV (sometimes called the Vacuum Switching Valve 
[VSV]) is fastened to a bracket on the rear of the carburetor 


Three-way Solenoid Valve (TWSV) (carburetor 

equipped models) or Vacuum Switching Valve (VSV) 

(fuel injected models) 
Refer to illustrations 7.17a and 7.17b 
17 Disconnect the hose from the EGR valve and the hose from the EGR 
modulator to the TWSV or VSV (see illustrations). Blow into the hose 
hat was connected to the EGR valve — air should pass through the valve 
and come out the other hose. 
18 Unplug the electrical connector from the valve. Using jumper wires 
connected to the battery, energize the valve and blow into the hose again — 
arshould come out of the filter now, not the hose. If the valve doesn't oper- 
ale as described, replace it. 


Component replacement 


EGR valve 

Refer to illustration 7.19 

19 Unscrew the threaded fitting that connects the EGR pipe to the EGR 
valve, disconnect the vacuum hose and remove the two mounting bolts 


7.19 The EGR valve is mounted on the rear of the 
intake manifold 


A Mounting bolts B  EGR pipe fitting 
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7.17b When the TWSV or VSV is 
not energized, air should pass 
through the valve when blown 
into hose 1 — when the valve 
is energized, air should come 
out of the filter 


Hose to EGR valve 
Hose to EGR 
modulator 

Filler 

Air 

TWSV 


Му = 


от 4& C 


(see illustration). Remove the valve and clean the mating surface on the 
intake manifold. If the passage in the manifold is clogged or restricted by 
exhaust deposits, clean it out before installing the valve. 

20 Position the EGH valve and gasket against the intake manifold and 
install the bolts, but don't tighten them completely yet. 

21 Startthe EGR pipe fitting by hand to avoid cross-threading it. Tighten 
the two EGR valve bolts securely. 

22 Tighten the EGR pipe fitting securely and connect the vacuum hose. 


Bi-metal Vacuum Switching Valve (BVSV) 

Hefer to illustration 7.25 

Warning: This procedure must be done with the engine cool. 

23 Remove the radiator cap, squeeze the upper radiator hose, then in- 
stallthe cap. This will create a slight vacuum in the cooling system and will 
allow removal of the BVSV without draining the coolant first. 

24 Prepare the new valve by wrapping the threads with teflon tape. 

25 Disconnect the hoses from the valve, then unscrew it from the intake 
manifold (see illustration). 

26 Quickly install the new valve in the manifold (to avoid excessive cool- 
ant loss) and tighten it securely. Reconnect the hoses. 


7.25 The BVSV on carburetor equipped vehicles is screwed into 
the intake manifold, below the carburetor 
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8.4 Pull the warm air duct off the air intake housing and feel the 
damper door — it should be shut with the engine off 


Three Way Solenoid Valve (TWSV) (carburetor 
equipped models) or Vacuum Switching Valve (VSV) 
(fuel injected models) 
27 Markanddisconnect the hoses from the TWSV, then unplug the elec- 
trical connector (see illustrations 1.1b and 7.172). 
28 Remove the screws that retain the valve and detach it from the brack- 
et. 
29 Installation is the reverse of removal. 





8  Thermostatically Controlled Air Cleaner (TCAC) 
(carburetor equipped vehicles) 





Refer to illustrations 8.4, 8.7 and 8.10 


General description 

1 Thissystemis designed to improve driveability and reduce emissions 
in cold weather, as well as to maintain a constant inlet air temperature dur- 
ing all driving conditions to improve fuel vaporization. 

2  Theincoming air can enter the air cleaner two ways — through the 
fresh air duct (cold air) or past the exhaust manifold cover, through a duct 
and into the air cleaner (warm air). A thermo sensor, located in the air filter, 
regulates vacuum to the Air Control Actuator (ACA) which operates a 
damper in the air intake housing. The ACA opens or closes the damper as 
necessary, mixing the required amounts of hot and cold airto come up with 
the desired temperature intake air charge. 

3  Animproperly functioning TCAC system can result in poor cold or hot 
driveability and excessive emissions. 

Check 

Air Control Actuator (ACA) and damper valve 

4 With the engine off, disconnect the warm air hose from the air intake 
housing and feel the damper valve (see illustration) — it should be shut 
(covering the warm air inlet duct). 

5 Startthe engine. If the air cleaner is cold, the damper door should now 
open up. Allow the engine to warm up to normal operating temperature — 
the door should begin to close, allowing cool air to pass into the air intake 
housing. 

6 Ifthe damper valve doesn't move as described above, disconnect the 
vacuum hose to the ACA and connect a hand-held vacuum pump to it. Ap- 
ply vacuum and feel for the damper valve to open —if it doesn't, replace the 
АСА. 











М. 7 x 
8.7 The TCAC thermo sensor is mounted in the air cleaner cover 
and retained by a spring clip 


A Thermo sensor B Check valve 
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8.10 Check the TCAC check valve with a vacuum pump — when 
the pump is connected to the orange side of the valve, it should 


hold vacuum 


Thermo sensor 

7 Ifthe damper valve does open, check the thermo sensor. Disconned 
the two hoses from the sensor, which is located on the air cleaner lid (s&& 
illustration). 

8 Measure the air temperature around the sensor and write it down. At 
tach a length of hose to one side of the sensor, cover the other port with 
your finger and blow into the hose. If the recorded temperature is above | 
104-degrees F (40-degrees C), air should bleed out of the valve, indicating 
the valve is open. 

9 |f the temperature is below 77-degrees F (25-degrees C), no ait 
should come out. If the thermo sensor doesn't work as described, replace 
it. 

Check valve 

10 Disconnectthe hoses fromthe check valve, located between the ther- 
mo sensor andthe intake manifold. Connect a vacuum pump to the orange 
side of the valve and apply vacuum (see illustration) — the needle on thé: 
gauge should indicate vacuum and the valve shouldn't leak. 

11 Now connect the pump to the black side of the valve and apply vacu 
um {ће valve should leak. If the valve doesn't work as described, replace 
it. Note: When installing the valve, the orange side must connect to thé 
hose coming from the thermo sensor. 
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Component replacement 


Аг control actuator (АСА) 
. 1ê Pull the warm air duct out of tna outlet on the air intake housing. DS- 


| e6onnact tha vacuum hose from the ACA. 


| 13 Rotate the ACA to align the retaining clip with the slot in the air intake 
housing, then pull the ACA out. Lift the ACA to disconnect the rod from the 
| damper door. 

| 14 When installing the ACA, position the rod with the bent end pointing 
down, pushin on the damper door, then engage the rod with the hole inthe 
damper door. А small mirror and flashlight will be helpful when doing this. 
15 Clip the ACA into the hole, making sure the ends of the clip are se- 
curely fastened around the edges of the hole. 

‚ 16 Reconnect the vacuum hose and the warm air duct. 


L Thermo sensor 

17 Unplug the vacuum hoses trom the sensor. Remove the top af the air 
deaner, along with the air intake case, from the carburetor. 

18 Pry the spring clip off the ports on the thermo sensor and remove the 
sensor from the under side of the air cleaner lid. 

18 Installation is the reverse of the removal procedure. 





8 Positive Temperature Co-efficient (PTC) system 
(fuel injected vehicles) 





Refer to illusirationgs 9.2? and 9.7 


General description 

1 The PTC system is designed to heat the fuel/air mixtura to improve 
со start performance. When the engine coolant is below 86-degrees F 
(30-degrees C), the PTC heater is energized for up to tan seconds. 

2 Thesystemconsists of the PTC heater {see illustration), located be- 
Ween the throttle body unit and tha intake manifold, the PTC heater relay. 
һе ECM and the coolant sensor. 

4 An improperly functioning PTC could result in hard starting and/or 
stumbling and stalling when cold (no PTC operation) or sluggish perform- 
ance and/or overheating when hot (PTC stays on). 


Check 
Mote: The engine must be coo! for this check. 
4 Unplug the electrical connector fram the PTC heater. Using an ohm 





3. The positive Temperature Co-efficient (РТС) heater warms 


the fuel/air mixture during cold start conditions 


f  insulatór e Heating element 


meter, measure the resistance between the РТС heater side of the electn- 
cal connector and ground, comparing your reading with the value listed in 
this Chapter's Specifications. If the resistance isn't as specified, replace 
the PTC heater. 

5 Duetethe fairly complex procedures for testing the rest of the system, 
all further diagnostic procedures should be left to a dealer service depart- 
ment or a repair shop. 


Component replacement 

6 Following the procedure in Chapter 4, remove the ТВі unit from the 
intake manifold. 

7 Unplug the PTC electrical connector and detach the heater from the 
intake manifoid (see illustration). Clean all traces of old gasket material 
off the manifoid, TBI unit and PTC heater (if its going to be reinstalled). 
& Installation is the reverse of the removal procedure. 





10 Catalytic converter 





Note: Because of a Federally mandated extended warranty which covers 
emissions-relatedcomponents such as the catalytic converter, check with 
a dealer service department before replacing the converter at your own 
expense. 


General descriplion 

| Thecatalyte converter is anemission control device added to the ox 
haust system to reduce pollutants in the exhaust gas stream. There are 
two types of converters. The conventional oxidation catalyst reduces the 
levels of hydrocarbon (HC) and carbon monoxide (GO). The three-way 
catalyst lowers the levels of oxides of nitrogen (NOx) as well as hydrocar- 
bons (HC) and carbon monoxide (CO). 


Check 


2 The test equipment for a catalytic converter is expensive and highly 
sophisticated. Н you suspect the converter is malfunctioning, take the we- 
hicle to a dealer service department or authorized emissions inspection 
facility for diagnosis and repair. 

3 Whenever the vehicle is raised for servicing of underbody compo- 
nents, check the converter for leaks, corrosion, dents ага ather damage. 


97 РТС heater mounting details 


f Intake mandold 2 РТС heater 
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11.5 Obtain the codes on later models by using a jumper wire 
batween tha 2 and 3 terminals of the test connector (A) located 
next to the battery 


1 Duty check terminal 3 Ground terminal 
2 Diagnostic tast terminal 4 Test switch terminal 





Check the walds/flanga bolts that attach tha front and rear ends of the con- 
verter to the exhaust system. if damage is discovered, tha converter 
should be replaced. 
4 Although catalytic converters don't break too often, they do become 
plugged. The easiest way to check for a restricted converter is to use a 
vacuum gauge ta diagnose the effect of a blocked exhaust on intake уаси- 
um. 
a) Open the throttla until tha engine speed is about 2000 RPM. 
b) Release the throttle quickly. 
c) If there's no restriction, the gauge will quickly drop to not more than 
2 In-Hg or more above its normal reading. 
d) If the gauge doesn't show 5 in-Hg or more above its normal read- 
ing, or seems to momentarily hover around its highest reading for 
a moment before it retums, the axhaust system, or tha converter, 
is plugged (or an exhaust pipe 15 bent or dented or the core inside 
the muffler has shifted). 


Component replacement 


5 Because the converteris welded to the exhaust system, converter re- 
placemant requires removal of the exhaust pipe assembly (see Chapter 
4). Таке the vehicle, or the exhaust system, to a dealer service depart- 
ment or a muffler shop. 

6 Ifthe converter is bolted to the exhaust system, refer to the exhaust 
system ramoval and installation section in Chapter 4. 





11 Diagnosis system - general information and obtaining 
code output 





Note: Tha following trouble code charts apply to 1995 and gartier fuel-in- 
jected models only. To access the code information on 1996 models, itis 
necessary to use a Diagnostic Computer or hand-held SCAN fool. These 


Trouble code chart (fuel-injected models only) 


fools ara vary expensive, therefore they are not recommended for use by 
the home mechanic. If you suspect a problam with the amission related 
components on a 1996 model, have the system tested by a dealer service 
department or other properly equipped repair facility 


General information 


1 The Electronic Control Module (ECM) {computer} contains а built-in 
self-diagnosis systam which detects and identifies malfunctions occur- 
ring in the engine management system. When the ECM datects a рг 
lam, three things happen: the Check Engine light comes on, tha troubla is 
identified and a diagnostic code is recorded and stored. The ECM stores 
the failure code assigned to the specific problem area until tha diagnosis 
system is canceled by removing the diagnostic fuse on models $o 
equipped or by removing the tail lamp fuse from tha fuse block (later mod- 
els}. 

2 The Check Engine waning light, which is located on the instrument 
panel, comes on when the ignition switch is turned to On and the engines 
not running. Whan the engine is started, the warning light should go out. li 
the light remains on, the diagnosis system has detected a malfunction in 
the systam. 


Obtaining diagnosis code output 
Refer to illustration 11.5 


3 To obtain an output of diagnostic codes, verity first that the batiary 
voltage is above 11 volts, the throttle is fully closed, the transmission is in 
Neutral, the accessory switches are off and the angine is at normal oparat- 
ing temperatura. 

4 Turmtha ignition switch to OFF. Do not start the engine. Caution: [he 
ignition key must be in the OFF position when disconnecting or reconnect 
ing power to the ECM. 

5 Оп 1990 and earlier Sidekick/Tracker models and all Samurai mod 
ais, insert the spare fuse into the diagnostic terminal of the tuse block. On 
1991 and later Sidekick and Tracker models, connect a jumper wire be- 
tween the number 2 and 3 terminals of tha Check connector located adja- 
cent to tho battery (see illustration). 

6 Turtheignition key ON. Read the diagnosis code as indicated by the 
number of flashes af the "Check Engine" light on the dash (see the accom- 
sanying chart). Normal system operation 15 indicated by Code 12 (no ma- 
functions) far all models. The "Check Engine" light displays a Code 12 by 
blinking the corresponding pattern one time only. 

7 it thers are any malfunctions in the systam, their corresponding 
trouble codes are stored in computer memory and the light will blink thé 
requisite number of times for the indicated trouble codes. If there's mora 
than one trouble code in the memory, they'll be displayed in numerical o- 
dar (from lowest to highest} with a pausa intarval between each one. After 
the code with the largest number flashes has been displayed, there will be 
another pause and then the sequence will bagin ail over again. 

8  Toensure correct interpretation of the blinking "Check Engine" light, 
watch carefully for the interval between the end of one code and the begin- 
ning of the next (otherwise, you will become confused by the relative 
length of the pause between flashes and misinterpret the codes). The 
pause between codes is longerthan the pause between digits of the same 
code. 

D To cancel stored trouble codes, remove the cable trom the battery 
negative terminal. 

10 Ifthe diagnosis code is not canceled it will be stored by the ECM and 
appear with any new codes in the avant of future trouble. 

11 Shoulditbecoma nacessary to work on engine componants requiring 
removal of the battery terminal, first check to see if a diagnostic code has 
bean recorded. 


Trouble code Circuit or symptom Probable cause | 
Code 12 This code will flash whenever the diagnostic terminal in the fusa block is activated, tha ү 
(1 flash, pause, 2 flashes) lion is switched to ON and there are no other codes stored in the ECM. 

Code 13 Oxygen sensor circuit (open | Check the wiring and connectors from the oxygen sensor. Replace the oxygen senso 
(1 fiash, pause, 3 fiashes} circuit} 
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ouble code chart (continued) (fuel-Injected models only) 


Coolant sensor circuit (low | Check all wiring and connectors associated with the coolant temperature sensor. Replace 
temperature) the coolant temperature sensor. 


If the engine is expenencing overheating problems, the problem must be rectified before 


(1 flash, pause, 4 flashes) 


Coolant sensor circuit (high 


(flash, pause, &flashes) | temperature) 


Throttle Position Sensor 
(TPS) 


Throttle position sensor 


fe flashes, pause, 1 flash) 


(2 flashes, pause, 2 flashes) 


Intake Air lamperature 
sensor 


Vehicle Speed Sensor (VSS) 


[e flashes, pause, 3 flashes) sensor." 
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Intake Air Temperature 
Sensor 


MAP sensor ( TBI models) 


i? lashes, pause, 5 flashes) sensor" 
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MAP sensor (TBI models) 
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t4 Information sensors — check and replacement 





Hate: Mostof the components described in this section are protected by a 
Federailly-mandated extended warranty (5 years or 50,000 miles at the 
ime of publication). See your dealer for the details ragarding your vehicle. 
therefore makes litte sense to either check or replace any of these parts 
yourself as long as they are shil under warranty. However, once the War- 
"anty has expired, you may wish to perform some of the component 
checks and/or replacement procedures in this Chapter to save money. 


Üxygen sensor 


General description 

| The oxygen sensor is mounted in the exhaust system where it can 
monitor the oxygen content of ne exhaust gas stream. By monitoring the 
аде output of ihe oxygen sensor, the ECM will know what fuel mixture 
command to give the fuel systam. 

2 The oxygen sensor produces no voltage when it's below its normal 
operating temperature of about 600-cegrees F. During this initial period 
before warm-up, the ЕСМ operates in open loop mode. 

In normal operation, when the oxygen sensor has been warmed by 
hot exhaust (abaut 2 minutes after start-up), the oxygen sensor will nor- 
mally produce a signal voltage that varies between 7.0-voit (rich limit) and 
0.1 volt (lean limit). 


сы 


continuing. Then check the wiring connections at tho ЕСМ. 


Check the TPS adjustment and connection (see Chapter 4). Check the ECM connector. 
Hepiace the TPS. ~ 

Check the TPS adjustment and connection (see Chapter 4). Check the ECM connector. 
Replace the TPS.” 





Check the IAT sensor, wiring and connectors for an open sensor circuit. Repiace the IAT 


Afaultin this circuit should be indicated only when the vehicle is in motion. Check ard repair 
the speedometer if itis functioning. 


Check the IAT sensor, wiring and connectors for an open sensor circuit. Replace the IAT 


Check the circuit for bare wire (stripped insulation) or damaged electrical connectors. 
Check the vacuum hoses connection. Replace the MAP sensor if necessary. 





Check the circuit for bare wire (stripped insulation) or damaged electrical connectors. 


Check the vacuum hose connection. Replace the MAP sensor if necessary. 


Mass Airlow (МАР) sensor | Check the MAF sensor and electrical connections (see Chapter 4). Replace ће MAF sen- 
sor, if necessary. 
Mass Airflow {MAF} sensor | Check the MAF sensor and eiectrical connections (see Chapter 4). Replace the MAF sen- 
к pause, d flashes) | (MPFi madeis) sar, if necessary 
Inspect and repair any damaged electrical connectors and wire in the harness. 


Crank angle sensor (pick-up | Check far a faulty connector or circuit. Also check for an improper air gap in the distributor 
(see Chapter 5j. Replace the sensor (pick-up assembly), if necessary. 


Check the TPS апа its adjustment, as described in Chapter 4. Replace the TPS, if neces- 
sary 


Check the TPS and its adjustment, as described in Chapter 4. Reptace the TPS, if noces- 











Exhaust Gas Recirculation | Check for à faulty connector or circuit. Also check for high resistance in the EGR solenoid 





Poor ground connection at the ЕСМ or engine Боск. Also, possibly a faulty ЕСМ. 


4 Ancpenin thé oxygen sensor circuit on fuel-injected models will nor- 
mally set a diagnostic code 13. 


Check 

5 The sensor can be checked with a high-impedance digital voltmeter. 
Warm up the engine to normal operating temperature, then tum the engine 
off. Unplug the axygen sensor electrical connector and connect the posi- 
tive probe of the voltmeter to the sensor side of the connector. Note: ff the 
sensorhas three wires connected to it itis a heated-type sensor. Connect 
the voltmeter to the wire that's routed to tha ECM (usually a yellow wire 
with а blue tracer). Caution: Don'tletthe sensor wire or the voltmeter lead 
touch the exhaust pipe or manifold. Ground the negative probe of the ma- 
ler, turn the meter to the millivolt setting and start the engine. 

6 Thereading on the voltmeter should fluctuate between 100 and 1,000 
millivolts (0.1 and 1.0 volts). ifthe meter reading doesn't fluctuate, the sen- 
Sor is probably bad (although a fuel system problem could be the cause). 


Replacement 
7 Helfer to Chapter 1 for the oxygen sensor replacement procedure. 


Coolant temperature sensor 


Generai description 

B  Thecoolantsensoris athermistor (а resistor which varies the value of 
Its voltage outputin accordance with temperature changes) and is located 
in the side of the intake manifold. A failure in the coolant sensor arcuit 
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should set eithera Code 14 ora Code 15. These codes indicate a failure in 
the coolant temperature circuit, so the appropriate solution to the problem 
will be either repair of a wire or replacement of the sensor. 


Check 

3 Unplugthe electrical connector and use an chmmeterto measure the 
resistance across the sensor terminals with the engine cold. Warm the en- 
gine up and taka another measurement. If tho differenco in resistance 
readings is not approximately 500 ohms, the sensor is probably bad. 


Replacement 

10 To remove the sensor, release the locking tab, unplug the electrical 
connector, then carefully unscrew the sensor. Caution: Handie the cool- 
ant sensor with care. Damage to this sensor will affect the operation of the 
entire fuel system. 

11 Before Installing the new sensor, wrap the threads with Teflon sealing 
tape to prevent leakage and thread corrosion. 

12 Installation is the reverso of removal. 


Manifold Air Temperature (MAT) sensor 


13 The manifold air temperature (MAT) sensor used on fual-injected 
models is a thermistor which constantly measures the temperature of the 
air entering the intake manifold (Га! models) or air cleaner housing (MPFI 
modeis). As air temperature varies, the ECM, by monitoring the MAT sen- 
sor, adjusts the amount of fuel according to the alr tamparatura. A failure in 
tha MAT sensor or circum will often set a diagnostic code 23. The diagnosis 
of the MAT sensor should be left to a dealer service department. 


Manifold Absolute Pressure (MAP) sensor 


General description 

15 rhe Manifold Absolute Pressure (МАР) Sensor used on TBI modeis 
monitors the intake manifold pressure changes resulting from changes in 
engine load and speed and converts the information into a voltage output. 
Tha ECM uses tha MAP sensor to control fuel delivery and ignition timing. 
16 Other than checking the vacuum hose and electrical connector for 
proper connection and damage, inspection of tha MAP sensor should ba 
Іей to а dealer service department, since the sensor could be damaged 
unless checked properly. 


Replacement 

17 Torepiace the sensor, detach the vacuum hose, unplug the electrical 
connector and remove the mounting screws. Installation is the reverse of 
removal. 


Mass Airflow (MAF) sensor 


18 The MAF sensor measures the volume of air flowing into the engine. 
This information is used by the ECM to help calculate the correct air-fuel 
ratio for the Multi-Port Fuel Injection (MPF system. A MAF sensor failure 
will often set diagnostic сода 33 or 34. 

19 Basic checks and MAF sensor replacement are covered in Chapter 
4. Complete checking of this sensor should be left to a dealer service ge- 
partment or other qualified shop. 


Throttle Position Sensor (TPS) 


20 The Throttle Position Sensor (TPS} is located on the throttle shaft at 
the throttle body. 


21 By monitoring tha output voltage from the TPs, the ЕСМ can deter- 
mine fuel delivery based on throttle valve angle (driver demand). А broken 
or loose TPS can cause intermittent bursts of fuel from the injector and an 
unstable idle because the ECM thinks the throttle i& moving. 

22 А problem in any of the TPS circuits will set either a Code 21 or 22. 
Once a trouble code is set, the ECM will use an artificial default value for 
TPS and some vehicle performance will return. 

23 Checking and replacement procedures for the 1 PS are contained in 
Chapter 4. 


Vehicle Speed Sensor (VSS) 


General deseription 

24 Tha Vehicle Speed Sensor (V SS! consists of the lead switch and 
magnet that's built into the speedometer As the magnet turns with the 
speedometer cable, its magnetic force causes the lead switch to turn on 
and off. This pulsing voltage signal is sent to the ECM and is converted 
into miles per hour. it afailure occurs, a coda 24 willbe set. Diagnosis and 
repair should be left to a dealer service department. 

25 [he Vehicle Speed Sensor (VSS) consists of the lead switch and 
magnet that's built into the speedometer As the magnet turns with the 
speedometer cable, 15 magnetic force causes the lead switch tà tum on 
and off. This pulsing voltage signal is sent to the ECM which is converted 
into miles per hour. If a failure occurs, a code 24 will be set. Diagnosis and 
repair should be left to a dealer service departmant. 


Crank angie sensor 


26 The Crank Angle Sensor Is located in the distributor and serves а 
dual purpose by аво Being the pick-up assembly for the ignition system 
(see Chapter 5). It consists of a signa! ganerator and signal rotor. As tha 
signal rotor turns, pulsing AC voltage is generated in the pick-up assem- 
bly. This pulse signal is sent to the ЕСМ where it is used to calculate the 
angina speed and also as one of the signals to contro} various devices. If à 
failure occurs, a code 42 will be set. Diagnosis and repair should be left to 
a dealer service department. 


Crankshaft position sensor (CKP) (1996 models) 


ef The crankshaft positon sensor is located behind the crankshaft 
pulley and mounted on the oil pan. As the crankshaft rotates, and the 
toothed timing belt pulley passes the sensor tip, an AC voltage pulse i3 
generated in the sensor. The ECM evaluates the crankshaft rotational 
speed from this signal, using the information for detecting misfires. Diag- 
nosis and repair shouid be left to a dealer service department. 


13 Emission maintenance reminder light 





1 On 1989 and later models, a "sensor light will illuminate every 
50,000, 80,000 and 100,000 miles. This will occur with a warm engine al 
1500 – 2000 RPM. [his indicates the ECM is in good condition and ће 
oxygen sensor needs service. 

2 When all the emission system services have been completed (58ê 
maintenance schedule), locate the red, whita and blue 3-wire "sensor 
light cancel switch attached to the steering column bracket. Slide the 
switch ta the opposite position to resat the light. 

3 Start vehicle and test drive vehicle tu ensure light does not flash, 
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1 General information 





All vehicles covered in this manual come equipped with either a five- 
speed manual transmission or an automatic transmission. All information 
on the manual transmission is included in this Part of Chapter 7. Informa- 
tion on the automatic transmission can be found in Part B of this Chapter. 

Due to the complexity, unavailability of replacement parts and the spe- 
cial tools necessary, interna: repair by the home mechanic Is not recom- 
mended. The information in ibis Chapter 15 limited lo general information 
and removal and installation of the transmissian. 

Depending on the expense involved in having a faulty transmission 
overhauled, it may be a good idea te replace the unit with either a new or 
rebuilt one. Your local dealer or transmission shop should be able to sup- 


Manual transmission shift lever (Sidekick Tracker) — removal 

and installation ..... 
Oil seal replacement 
Transmission mount — check and replacement 


Ft-Ibs (unless otherwise specified; 
see Chapter 1 


16 to 25 
81 to 7? 
14 lo 20 
3B to 60 in-Ibs 


ply you with information concerning cost, availability and exchange policy. 
Regardless of how you decide ta remedy a transmission problem, you can 
slill save a lot of money by removing and installing the unit yourself. 





2 Oil seal replacement 





Refer to ilrustrations 2.3, 2.4, 2.6, 2. T2 and e 13 


Front oil seal 

1 Remove the transmission as described in Section 6. 

e Remove the release bearing as described in Chapter 8. 

3 Make a mark on the clutch release arm betore removing it trom tne 
pivot shaft (see illustration]. 
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2.3 Mark the relationship of the clutch release arm to the pivot 
shaft to insure proper alignment during installation 


2.6 The transmission front oil seal is located in the front cover — 
to remove it, carefully pry it out with a screwdriver 


4 Release the end of the return spring from the shaft on the inside of the 
bellhousing (see illustration). 

5 Remove the bolts that retain the input shaft bearing retainer to the 
case, then lift off the retainer. 

6 Being careful not to nick or damage the bearing retainer, pry out the 
front oil seal (see illustration). 

7 Drive the new seal into the retainer using a seal driver or a large 
socket. 

8 Apply alight coat of gear oil to the seal lips and the transmission input 
shaft, then reinstall the bearing retainer. Tighten the retainer bolts to the 
torque listed in this Chapter's Specifications. 

9 Reinstall the remaining components in the reverse order of removal. 


Rear oil seal - Samurai 

10 Remove the driveshaft as described in Chapter 8. 

11 Onlater models it may be necessary to remove the dust cover for ac- 
cess to the oil seal. 

12 Being careful not to damage the output shaft of the transmission 
housing, use a seal remover to pry out the old seal (see illustration). 
13 Apply acoat of gear oil to the lips ofthe new seal and drive it into place 
using a seal driver or an appropriately-sized socket (see illustration). 
14 Reinstall the driveshaft. 


2.4 Use needle-nose pliers to release the end of the 
spring clip from the shaft 


2.12 The rear oil seal can be removed by prying it out | 
with a seal remover (Samurai) 


а 
a 
thy 


2.13 A large socket and extension can be used to drive the seal 
into place — make sure the seal is installed squarely in the bore 


P 
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3.3 Remove the bolts that secure the shift lever boot 
and lift the boot off the floor 





37 Check the lower portion of the shift lever for excessive wear 


— ww س‎ — ———)Ó - 


3 Manual transmission shift lever (Samurai) — removal 
and installation 


_—-——— Ш> ere 


Refer to illustrations 3.3, 3.4 and 3.7 


1 Place the shift lever in Neutral. 

2 Remove the carpet from around the shifter area. 

3 Remove the bolts that secure the shift lever boot and lift the boot off 
the floor (see illustration). 

4 Slide the small inner boot up toward the knob (see illustration). 

5 Removethethree bolts that secure the shift lever retainer to the trans- 
mission. 

6  Pullthe the shift lever out of the case. 

7 Check the lower portion of the shift lever for excessive wear (see il- 
lustration). Also check the boot for damage. 

8 Apply grease to the pivot portions and the seat. Install the shift lever 
into the case. 

9  Tighten the shift lever retainer bolts to the torque listed in this Chap- 
ter's Specifications. 

10 Theremainder of the installation procedure is the reverse of removal. 
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3.4 Pull the small inner boot up off the lever retainer 





4.2 Remove the console bracket bolts 


! Bol 2 Console box bracket 
3  Bootcover 








4 Manual transmission shift lever (Sidekick/Tracker) — 
removal and installation 


и * 


Refer to illustrations 4.2 and 4.4 
Note: The transfer case shift lever can also be removed using this proce- 
dure. 

1 Using an Allen wrench and a small Phillips screwdriver, remove the 
two screws at the front and the two clips at the rear of the console box and 
pull the console box up. 

2 Remove the bolts that secure the console box bracket and lift up the 
boot cover (see illustration). 

3 Remove the boot clamp that attaches to the small inner boot then pull 
the boot up and away from the gear shift assembly. 
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4.4 With your fingers, push the gear shift control case 
cover down while simultaneously turning it 


counterclockwise 
1 Boot No. 2 5 Gear shift control case cover 
2  Bootcover 6 Gear shift lever case 
3 Boot No. 3 7 Gear shift control lever 
4 Boot No. 1 





4 With your fingers, push the gear shift control case cover down while 
simultaneously turning it counterclockwise (see illustration). The shift le- 
ver can now be removed. 

5 Check the lower portion of the shift lever for excessive wear and boot 
damage. Replace any worn parts. 

6  Applygreaseto the pivot areas and seat. Install the shift lever into the 
housing, push the control case cover down and turn it clockwise to lock it in 
place. 

7  Theremainder of installation is the reverse of the removal procedure. 





5 Transmission mount – check and replacement 





Hefer to illustrations 5.2 and 5.3 


1 Insert alarge screwdriver or pry bar into the space between the trans- 
mission extension housing and the crossmember and try to pry the trans- 
mission up slightly. 

2  Thetransmission should not move away from the mount much at all 
(see illustration). 

3  Toreplace the mount, remove the bolts attaching the mount to the 
crossmember and the bolt attaching the mount to the transmission (see 
illustration). 

4 Raise the transmission slightly with a jack and remove the mount. 
5 Installation is the reverse of the removal procedure. Be sure to tighten 
the bolts securely. 





6 Manual transmission — removal and installation 





Samurai 


Removal 

Refer to illustrations 6.8, 6.11a, 6.11b and 6.13 

1 Disconnect the negative cable from the battery. 

2 Drain the oil from the transmission and transfer case (see Chapter 1). 
3 Remove the transfer case (see Chapter 7C). 





| ! B i 

| 5.2 Using a screwdriver, try to pry the transmission up 

and away from the rubber mount — replace the mount if 
the play is excessive 
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5.3 Remove the bolts that secure the transmission 
mount to the crossmember 


4 Working inside the vehicle, remove the transmission shift lever (see 
Section 3). 

5 Raise the vehicle and support it securely on jackstands. 

6  Removethe exhaust system components as necessary for clearance 
(see Chapter 4) 

7 Support the engine. This can be done from above with an engine 
hoist, or by placing a jack (with a wood block as an insulator) under the 
engine oil pan. The engine should remain supported at all times while the 
transmission is out of the vehicle. 

8 Remove the distributor (see Chapter 2) and place a wood block be- 
tween the distributor housing and firewall to prevent damage to the hous- 
ing and firewall (see illustration). 

9  Supportthetransmission with a jack — preferably a special jack made 
for this purpose. Safety chains will help steady the transmission on the 
jack. 

10 Remove the starter (see Chapter 5). 
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6.8 Insert a wood block behind the distributor housing 6.11a Remove the transmission rear 
to prevent damage to the housing and firewall support-to-crossmember nuts and bolts (Samurai) 


FRONT SIDE 


7A 





6.11b Remove the rear transmission support to crossmember nuts and bolts (Sidekick/Tracker) 


1 Rubber snubber 4 Rear engine mount 
2 Engine rear mounting crossmember 5 Bolt 
3 Mounting bracket 6 Torque stopper bracket 





11 Remove the rear transmission support-to-crossmember nuts and from the transmission, then move the transmission and jack toward the 


bolts (see illustrations) rear of the vehicle until the transmission input shaft is clear of the clutch 
12 Raise the transmission slightly and remove the crossmember. pressure plate. Keep the transmission level as this is being done. 

13 Remove the front crossmember (see illustration). 18 Once the input shaft is clear, lower the transmission and remove it 
14 Remove the front and rear driveshafts (see Chapter 8) from under the vehicle. 

15 Disconnect the clutch cable from the release arm. 19 The clutch components can be inspected after removing them from 
16 Remove the transmission-to-engine bolts. the engine (see Chapter 8). In most cases, new clutch components should 


17 Make a final check that all wires and hoses have been disconnected be routinely installed if the transmission is removed. 
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6.13 The front crossmember is attached by 
two bolts (Samurai) 


Installation 

20 If removed, install the clutch components (see Chapter 8). 

21 Position the transmission on the jack. 

ee With the transmission secured to the jack as on removal, raise it into 
position and carefully slide it forward, engaging the input shaft with the 
clutch plate hub. Do not use excessive force to install the transmission — if 
the input shaft does not slide into place, readjust the angle of the transmis- 
sion so itis level and/or turn the input shaft so the splines engage properly 
with the clutch hub. 

23 Install the transmission-to-engine bolts. Tighten the bolts to the 
torque listed in this Chapter's Specifications. 

24 Install the crossmembers and transmission support. Tighten all nuts 
and bolts securely. 

25 Remove the jacks supporting the transmission and the engine. 

26 Install the transfer case. 

27 |nstallthe various items removed previously, referring to Chapter 8 for 
the installation of the driveshaft, the installation and adjustment of the 
clutch cable and Chapter 4 for information regarding the exhaust system 
components. 

28 Make a final check that all wires, hoses and the speedometer cable 
have been connected and that the transmission and transfer case has 
been filled with lubricant to the proper level (Chapter 1). Lower the vehicle. 
29 Working inside the vehicle, install the shift lever (see Section 3). 

30 Connect the negative battery cable. Road test the vehicle for proper 
operation and check for leakage. 


Sidekick and Tracker 


Removal 
Refer to illustration 6.35 


31 Disconnect the negative cable from the battery. 

32 Working inside the vehicle, remove the transfer case shift lever (see 
Section 4). 

33 Remove the transmission shift lever (see Section 4). 

34 Drain the lubricant from the transmission/transfer case unit (see 
Chapter 1). 

35 Disconnect the breather hose from the clamp at the rear end of the 
cylinder head (see illustration). 

36 Disconnect the wiring harness clamp at the rear end of the intake 
manifold to free the wiring harness (see illustration 6.35). 

37 Follow Steps 5 through 19 of this Section (see illustration 6.11b for 
crossmember removal). Note: The Sidekick and Tracker are equipped 
with a transmission/transfer case unit. 





ER 
6.35 Disconnect the breather clamp and wiring harness 
clamp (Sidekick/Tracker) 
! Transmission 4 Intake manifold 
2  Breather clamp 5 Wiring harness clamp 


3 Breather hose 





Installation 

38 Follow Steps 20 through 27 of this Section, ignoring the Steps which 
don't apply. 

39 Connectthe breather hose to the clamp at the rear end of the cylinder 
head. 

40 Connect the wiring harness clamp at the rear end of the intake тап 
ifold to the wiring harness. 

41 Make a final check that all wires, hoses and the speedometer cable 
have been connected and that the transmission/transfer case unit has 
been filled with lubricant to the proper level (see Chapter 1). Lower the ve- 
hicle. 

42 Connect the negative battery cable. Road test the vehicle for proper 
operation and check for leakage. 





7 Manual transmission overhaul — general information 





Refer to illustration 7.4 

Overhauling a manual transmission is a difficult job for the do-it-your- 
selfer. It involves the disassembly and reassembly of many small parts. 
Numerous clearances must be precisely measured and, if necessary, 
changed with select fit spacers and snap-rings. As a result, if transmission 
problems arise, it can be removed and installed by a competent do-it-your- 
selfer, but overhaul should be left to a transmission repair shop. Rebuilt 
transmissions may be available —check with your dealer parts department 
and auto parts stores. At any rate, the time and money involved in an over- 
haul is almost sure to exceed the cost of a rebuilt unit. 

Nevertheless, it's not impossible for an inexperienced mechanic to re- 
build a transmission if the special tools are available and the job is done 
in a deliberate step-by-step manner so nothing is overlooked. 

The tools necessary for an overhaul include internal and external 
snap-ring pliers, a bearing puller, a slide hammer, a set of pin punches, 
a dial indicator and possibly a hydraulic press. In addition, a large, sturdy 
workbench and a vise or transmission stand will be required. 
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During disassembly of the transmission, make careful notes of how 
each piece comes off, where it fils i relation to other pieces and what 
holds it in place. An exploded view is included (see illustration) to show 
where the parts go — but aclually noting how they are installed when you 
remove the parts will make it much easier to get the transmission back to- 


gether. 





Bearing washer 

Main shaft bearing 

Main shaft raverse gear bushing 
Main shaft reverse gear 
Synchronizer key 

Heverse sleeve 

High speed ring 

Main shaft fifth gear 

Fifth gear washer 

10 Main shaft rear bearng 

ff Main shaft ofl seat 

12 Rear bearing circlip 

13 Еһ gear bearing 

4 High speed and reverse hub сҥойр 
15 High speed spring 

16 | Haverse hub 

T7 Main shaft reverse gear bearing 
18 Bearing C-ring 

19 Low speed ring 


i Cy xj Th tn ریا غ‎ hj) = 


Low speed sieeve 
Synchronizer кеу 

Main shalt second gear 
Main shalt washer Dati 
Transmission main shaft 
Second gear beartng 
Low speed spring 

i ow speed пий 

! ow gear bushing 

Low gear bearing 

Main shaft low gear 
Main shaft third gear 
Third gear bearing 

High speed sleeve 
input shaft bearing 
Beanng circhp 

input shatt ol seal 
Bearing C-ring 

при һай 


Before taking the transmission apart tor repair, it will help it you have 
some idea what area of the transmission is maifunctioning. Certain prob- 
lems can be closely tied to specific areas in the transmission, which can 
make component examination and replacement easier. Refer to the Troy- 
bleshooting Section at the front of this manual for information regarding 
possible sources of trouble. 
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1 General information 


All vehiclas covered in this manual come equipped with either a 
5-5peed manual transmission or an automatic transmission. The auto- 
matic transmission 15 composed of a fully automatic three-spaed or tour- 
speed mechanism with a four elament hydraulic torque converter 
including a torque converter clutch {TCO}, All information on the automat- 
Ic transmission is included in this Part ої Chapter 7. Information for the 
manua transmission can be found in Part A of this Chapter. 

Due to the complexity of the automatic transmissions covered in this 
manual and the need for specializod equipment to perform most service 
operations, this Chapter contains only general diagnosis, routine mainte- 
nance, adjustment and removal and installation procedures. 

If tne transmission requires major repair work, it should be left to a geal- 
er service department or an automotiva or transmission repair shop. You 
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Kickdown cable — removal, installation and adjustment ......... 5 
Oil seal replacement Seen ees ee. дее Chapter 7A 
shift cable – removal and installation ....................... 4 
ohit inkage —adjustment ............................... 3 
Transmission mount ~ check and replacement ,. See Chapter 7A 


Ft-ib (unless otherwise specifled} 


See Chapter 1 


can, however, remove and install the transmission yourseif and save the 
expense, even if the repair work is done by a transmission shop. 





2 Diagnosis - general 


Note: Automatic transmission malfunctions may be caused by four gener- 
al conditions: poor angine narformance, improper adjustments, hydraulic 
maitunctions or mechanical malfunctions. Diagnosis of these problems 
should always begin wilh a check of the easily repaired items: fluid level 
and condition (see Chapter 1), shift linkage adjustment and throttle Hink- 
age adiustment, Next, perform a road test to determine if the problem has 
been corrected or if more diagnosis is necessary. if the problem persists 
after the preliminary fests and corrections are completed, additional diag- 
nosis should be done by a dealer service department or transmission re- 
pair shop. Heter to the froubiesnooting Section at the front of this manual 
for transmission problem diagnosis. 
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Preliminary checks 
| Drive the vehicle to warm the transmission to normal operating tem- 
perature, 
2 Check the fluid lavel as described in Chapter 1: 

ау lf the fluid devel is unusually low, add enough fluid to bring the level 
within the designated area of the dipstick, then check fnr external 
IBaks. 
It the fluid level is abnormally high, drain off the excess, then check 
the drained ffuid for contamination by coolant. The presence oter 
gine coolant inthe automatic transmission fluid indicates that a tal- 
ure has occurred in the interna! radiator walls that separate the 
coatant from the transmission fluid (see Chapter 3). 

c) Ifthe fluid is foaming, drain it and refill the transmission then check 

far coolant in the fluid or а high fluid levet. 

3 Checkthe engine idle speed. Note: f the engine is malfunctiorung, do 
not proceed with the preliminary checks unti it has been repaired and runs 
norma y. 
4 Check the kickdown cable for freedom of movement. Adjust it if nec- 
essary (see Section 5}. Note: The kickdown cable may function property 
when the engine is shut oft and cod. but it may Mafunction once e Er- 
gine is hot. Check it cold and at normal engine operating lemperature. 
5 Inspect the shift control cable (see Section 3). Make sure that Its 
properly adjusted and that the linkage operates smoothly 


D 


"— 


Fluid leak diagnosis 

E Mosttluid leaks are easy to locate visually. Repair usually consists of 
replacing a seal or gasket. H a leak is difticult to tind, the following proce- 
dure may help. 

! Identity the fluid. Make sure it s transmission fluid and not engine oll or 
brake fluid (automatic transmission fluid is a deep red color}. 

8 Try to pinpoint the source of the leak. Drive the vehicle several miles, 
then park it over a large sheet of cardboard. After a minute or two. you 
shouldbe able to locate the leak by determining the source of the fuid drip- 
ping onto the cardboard. 

§ Make a careful visuatinspectian of the suspected component and the 
rea immediately around it. Pay particular attention to gasket mating SUr- 
faces. А mirrur is uflen helpful for finding leaks in areas that are hard to 
"en 

| 10. If the leak still cannot be found, clean the suspected area thoroughly 
with а degreaser ar solvent. then dry it. 

11 Drive the vehicle for several miles at normal operating temperature 
and varying speeds. After driving the vehicle. visually inspect the sus- 
pected component again. 

12 Once the leak nas been located. the cause must be determined be- 
fore it can bc properly repaired. lf a gasket is replaced but the sealing 
lange is bent, the new gasket will not stop the leak. The bent lange must 
be straightened. 

14 Betore attempting to repair a leak, check to make sure that the follow- 
ng conditions are corrected or they may cause another leak. Note: Same 
of fhe folowing conditions cannot be fixed without highly specialized 10015 
andexpartise. Such problems must be referred io a transmission shan ora 
dealer service department. 


Gasket leaks 


14 Check the pan periodically. Make sure the bots are tight, no bolts are 
missing, the gasketis in good condition and the partis flat (dents in the pan 
may indicate damage to the valve body inside). 

15 Ifthe pan gasket is leaking, the fluid level or the fluid pressure may be 
00 high. the vent may be plugged, the pan bolts may be too tight, Ie pan 
scaling flange may be warped, the sealing surface of the transmission 
housing may be damaged, the gasket may be uamaged or the transmis- 
sion casting may ba cracked or porous. If sealant instead of a gasket has 
been used to form a seal between the pan and the transmission housing. it 
may be the wrong sealant. 


Seal leaks 


18 lfatransmigsion seal is leaking, the fluid level or pressure may be too 
high. the vent may be plugged. the seal bore may be damaged. the seal 


itself may һа damaged or improperly installed. the surface of the shaft pro- 
Iruding through the seal may be damaged or å loose bearing may be caus- 
in excessive shaft movement. 

17 Make sure the dipstick tube seal is in good condition and the tube 15 
properly seated. Periodically check the area around the speedometer 
gear or sensor for jeakage. If transmission fluid is evident, check the O- 
ring far damage. Also inspect the side gear shaft oil seals for leakage. 


Case leaks 
18 Ifthe casc itself appears to be leaking, the casting is porous and will 


have to be repaired or replaced. 
19 Make sure the oil cooler hose fittings are tight and in good condition. 


Fluid comes out vent pipe or fill tube 

2D If this condition occurs, the transmission is overfllled, there is coolant 
in the fluid, the case is porous, the dipstick is incorrect, the ventis plugged 
or the drain back holes are plugged. 





3 п linkage – adjustment 





Refer to tustrations 3.4 and 3.6 

1  inisadjustment should nol be considered routine and is not required 
unless there is wear in the shift cable or à new cable has been installed. 
7 Raise the front of the vehicle and support it securely on jack stands. 
3 Locate the shift cable on the passenger side of the transmission. 
Clean the threads and nuts on the end of the cable. 

4 Loosen the locknut an the end af the shift cable (see illustration). 
Turnthe adjusting nut so itis closer to the rubber boot on Hie cable. Putthe 
manual select lever fon the transmission) in the M position. Note: fhe № 
position is the third fram {пе lowest (EL) posiiton. 

E Remove the screws atthe front and the clips at the rear afthe console 
box, then lift the console box up. Remove the four bolts that secure the 
manual selector tà the floor and raise the unit. 

6  Placetheshiftleverinside the vehicle tothe N position also, and insert 
an appropriately-sized ріп іо the hole in the shitt mechanism (see Ius- 
tration) to hold the lever in place. 

7; Confirm the N position of the select lever on the transmission and turn 
the adjuster nut and the locknut until they cach contact the bess on the 
lever, without moving the lever in either direction. Tighten the nuts against 
the lever boss securely, at the same time, to ensure correct positioning of 
the select lever. 

§ Make sure the vehicle only starts in Park and Neutral. 





4 Shift cable removal and installation 





Refer to Mustration 4.3 


Fiemoval 

1 RBRemovethe screws atthe front and the clips at the rear af the console 
box. Lift the console box up. 

2  Removethoc four bolts that secure the manual selector to the floor and 
raise tne unit. 

3 Remove the cable end clip, washer and outer cable E-ring, then dis- 
connect the cable from the selector assembly {see illustration). 

4 Fare the vehicle and support t securely on jack stands. Remove the 
lock nut from the cable end at the transmission (see illustration 3.4). 

5 Ри! down the manual select lever and disconnect the cable from the 
lever. 

6 Remove the cable by taking the F-ring aut af the shift сабе bracket. 
then pull the cable from the vehicle, 


Installation 


7 Installatianis the reverse of the removal procedure, but be sure to ad- 
just the cable as described in the previous Section before installing the 
console Бох. 

8 Сопіт that the vehicle only starts in Park and Neutral. 
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3.4 Put the manual select lever in the N position — it’s 
the third from the lowest (L) position 


ї  Lochnut 2 Adjust nut 
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43 Shift cable Installation details 
(passenger compartment end) 


1 Select cable assembly J3 Manual selector assembly 
2 €E-rna 4 End cp 





э Kickdown cable – removal, installation and adjustment 





Hefer to illustrations 5.1 and 5.5 


Removal and installation 


1 Locate the kickdown cable on the throttle iever of the carburetor or 
T.B.I. unit. Push the plastic joint on tha cable end off tha laver pin (see il- 
lustration). 

г Remove tha cable by loosening tha adjusting nut at tha bracket and 
by pulling the cable through the slotted keyway of the bracket. 

3 Hemove the retaining plate from the cable bracket by unscrewing the 
bolt. 

4 Cleanthe night side of the transmission where the cable is connected. 


3.6 Install a pin in the hole indicated to prevent the 
selector from moving 


! Selector assembly 2 Pin 


9 


» 








> 
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5.1 Slide the plastic joint off the lever pin (in direction А), 
then loosen the adjusting nul 


f  Hickgown cable 4 ОСА 
2 Bracket 5  Anjusting nut 
J Plastic point 


5 Using a screwdriver, pry the cable from the transmission case and 
disconnect the Inner cable trom tha valve (see illustration). 

6 Install the cable by reversing the removal procedure. Be sure to route 
the cable clear of any hot сг moving parts. 


Adjustment 


т  Adjustthe cable by loosening the kickdown cable lock nut and adjust- 
Ing nut. 

8  Haveanassislanl depress the accelerator pedal to the їоог, рий the 
kickdown cable in. On three-speed models, adjust the locknut-to-bracket 
clearance to 0,039 inch (1 mm } by turning the Jocknut. On four-spead 
models adjust the locknut-to-bracket clearance to 0.039 to 0.059 inch (0.8 
to 1.5 mm j by turning the locknut. Note: When adjusting the clearance, 
make sura tha adjust nut does not contact with the bracket. 
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5.5 Pry the cable out of the transmission case with 
a screwdriver 


A Fry herê z dnnercabe 
1 — Kickdown valve 3  Kickdown cable 


9 Release the accelerator pedal and tighten the adjusting nut until it 
contacts the bracket, making sure the locknut doesn't turn. To accomplish 
this, pull the adjusting nut and kickdown cable away from the lock tabs ої 
the bracket while you tighten й. 

10 With adjusting nut positioned against the bracket, tighten the locknut 
securely. 


—€————————————walÍ соод 


& Back drive system — adjusiment 
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Refer io istration 6.4 


| This system is а safely device to prevent the select lever from being 
released from the Park position without using the ignition key and to pre- 
venl lhe steering lock fram engaging while driving. The system also pre 
vents you from taking the key out of the ignition (which will prevent the 
steering wheel from locking) unless you have shifted the sclactor lever into 
Park. 

2? Remove the center console box (seo Chapter 11). 

3 Turn the ignition switch to the Acc position. 

4 Loosenthe adjusting nut on the cable and remove the cable tram the 
bracket but not from the backdrive cam (see illustration). 

5  Shiftthe selector to the P position and depress the push button all the 
way. Pull the cable tiqht and turn the adjusting nut so it contacts the brack- 
et. 

Б Release the push button and put a mark on the adjusting nut. 

7 Tighten the adjusting nut one full rotation, then tighten the lacknut. 
8 Check to make sure the key cannol be turned to the Lock position 
(though it can be turned from On to Acc) when the select lever is in any 
other position than Park. The select lever shouldn't be able to be shifted 
fromthe Park position to other positions when key is in the Lock position or 
when the key is not in the key slot. 





7 Automatic transmission — removal and installation 





Hemoval 

1 Disconnect the negative cable from the battery. 

2 Remove the transfer shiftcontroliever (see Chapter 7 Part A, Manual! 
fransmssion shift ever — removal and instaffanom. 

3 Disconnect the wiring harness couplers, breather hose clamp, kick 
down cable and vacuum hoses. 


6.4 Loosen the adjusting nut on the cable and remove the cable 
from the bracket but not from the backdrive cam 


!  Backurive cable 4 Pack drive cam 
2 Locknut 5 Adiusting nut 
3 Cable end clip 


4 Raise the vehicle and support it securely on jackstands. 

5 Drain the transfer case fluid and transmission fluid (see Chapter 1). 
then reinstall the pan. 

б Remove the torque converter cover 

7 Mark the torque converter to the driveplate so they can be installed In 
the same posikon, 

а Removethe torque canverter-to-driveplate bolts. Turn the crankshaft 
for access lo each bolt. Turn the crankshatt in a clockwise direction only 
fas viewed from the front). 

9  Removethe nuttrom the end ofthe select cable (see illustration 3.4) 
and the E-ring from the bracket ta release the cable. 

10 Detach the select cable bracket by removing the two bolts. 

11 Loosen the clamps and disconnect the oil cooler hoses fram the 
pipes. Note: To avoid any leaking of transmission fluid, plug the open ends 
of the transmission cooler pipes and hoses. 

12 Remove the starter motor (вее Chapter 5). 

13 Hemove the driveshafts (see Chapter ё}. 

14 Disconnect the speedometer cable. 

15 Onmodels so equipped, disconnect the vacuurmhose from the mogu- 
lator. 

16 Remove any exhaust components which will interfere with transmis- 
sion removal {see Chapter 4}. 

17 Support the engine with a jack. Use a block of wood under the oil pan 
to spread the load. 

18 Suppor the transmission with a jack — preferably a jack made for this 
purpose. Safety chains will help steady the transmission on the Jack. 

13 Remove lhe rear mountto crossmember bolts and the crossmembar 

to-irame bols. 

20 Remove the two engine rear support-to-transmission extension 
housing bolts. 

21 Raise the transmission enough te allow removal of the crossmembar. 
22 Remove the bolts securing the transmission to the engine. 

23 Lower the transmission slightly. 

24 Remove the transmission dipstick tube. 

25 Move the transmission to the rear to disengage it from the engine 
block dowel pins and make sure the torque converter is detached from the 
driveplate. Secure the torque converter to the transmission so it won t fall 
out during removal. 


installation 


°6 Prior ta installation. make sure the terque converter hub is securely 
engaged in the pump. 
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27 With the transmission secured to the jack, raise it into position. Be 
sure to keep it level so the torque converter does not slide forward. Con- 
nect the transmission fluid cooler lines, 

28 Turn the torque converter to line up the matchmark with the mark оп 
the driventate 

29 Move ihe transmission forward carefully until lhe dowel pins and the 
torque converter are engaged. 

JU Install the transmission housing-to-engine bolts. Tighten them se- 
curely. 

31 Installthetorque converter-to-driveplate bolts. Tighten the bolts to the 
tarque listed in this Chapter s Specifications. 

32 !nstall the transmission mount crossmember bolts. Tighten the bolts 
and nuts securely. 

33 Remove the jacks supporting the transmission and the engine. 

34 Install the dipstick tube. 


35 Install the starter motor (see Chapter Б). 
36 Connect the vacuum hoses) (if equipped). 

3/ Install the select cable into the select cable bracket. Install the bolts 
and the E-ring. 

38 Plugin the transmission wire harness connectors. 

39 Install the torque converter cover. 

40 Install the driveshafts. 

41 Соппесі ihe speecometer cable. 

42 Adjust the shift linkage (see Section 3) and the kickdawn cable (sea 
Section 5). 

43 Installany exhaust system components that were removed or discon- 
nected, 

44 Lower the vehicle. 

45 Fill the transfer case and transmission with the specified tuig (see 
Chapter 1), run the engine and check for fluid leaks. 
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General information .................................... 1 Transfer case lubricant level check ............... see Chapter 1 
{НІ seal replacement ......................... See Chapter 7А Transfer case overhaul - general information ................ 4 

Shift lever (Samurai) — removal and installation .............. e Transfer case – removal and installation .................... 3 
Transfer case lubricant change .................. Зее Chapter 1 Transmission mount — check and replacement ..... Sce Chapter 7A 7C 
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Torque specifications 
Transfer case-to-transmission nuts ............ runes 
Shift levar case center bolt .............................. 
Shit lever case bolts 
SklJekick ok eee eee eee eee ee 
Tracker ............. ee ee ee ee ee ees 





1 General information 





The transfer case is a device used on 4WD models which passes the 
power from the engine and transmission to the front and rear driveshafts. 

This auxiliary transmission selects between four wheel drive (engag- 
mg the front and rear axles) and two wheel drive (rear axle), and between 
HIGH and LOW for four wheel drive. 


Ft-Ib (unless otherwise specified) 


20 

60 in-Ibs 
144 11-105 
20 





2 ~~ Shift lever (Samurai models) — removal and installation 





Reter to illustrations 2.3 


Note: The transfer case shift lever removal and installation procedure for 
Sidekick and Tracker models can be found in Chapter 7 Part A (ts the 
same as the manual transmission shift lever procedure). 


"Aa ulia" الا‎ 
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2.3 Push down on the lever guide while simultaneously 
twisting it counterclockwise 


Removal 


1 Carefully pull the carpet away from the shift lever and remove the 
bolts that connect the boot to the floor. 

2  Loosenthe clamp and slide the boot up the transfer case shift lever. 
3  Removetheretaining clip and the small inner boot, then twist the shift 
lever guide counterclockwise while pushing it down (see illustration). 
This will unlock the lever from the transfer case. 

4  Pullthe shift lever out of the case. 


Installation 


5 Check the lower portion of the lever for excessive wear (see illustra- 
tion 3.7 in Chapter 7A) and also inspect the boot for damage. Replace 
parts as necessary. 

6 Apply grease to the pivot portions and lever seat. Insert the shift lever 
into the case, then push down on the guide clockwise to lock it in place. 
7?  Theremainder of installation is the reverse ofthe removal procedure. 


3 Transfer case — removal and installation 


Samurai 


Removal 

Refer to illustrations 3.9a and 3.9b 

1 Disconnect the negative cable from the battery. 

2  Raisethe vehicle and support it securely on jackstands. 

3  Drainthe transfer case lubricant and the transmission lubricant (see 
Chapter 1). 

4 Disconnectthe speedometer cable, shift lever, and the 4WD switch at 
the electrical connector. 

5 Remove the driveshafts (see Chapter B). 

6  Removethe exhaust system components as necessary for clearance 
(see Chapter 4). 

7  Supportthe transmission with a floor jack. The transmission must re- 
main supported at all times while the transfer case is out of the vehicle. 
Note: Place a wood block between the distributor housing and the firewall 
to prevent damage when the engine tilts. 

8 Support the transfer case with a floor jack. Safety chains will help 
steady the transfer case on the jack. 

9 Remove the transfer case rear support-to-crossmember nuts and 
bolts (see illustrations). 

10 Raise the transfer case slightly and remove the crossmember. 

11 Make a final check that all wires and hoses have been disconnected 
from the transfer case, then move the transfer case and jack toward the 
rear of the vehicle. 








3.9a Remove the transfer case rear 
support-to-crossmember nuts and bolts (Samurai) 





3.9b Transfer case rear support and crossmember 
installation details (Sidekick/Tracker) 


1 Transmission jack 2  Crossmember 


12 Remove the intermediate shaft with the transfer case. The shaft 
slides out of the transmission housing. 
13 Lower the transfer case and remove it from under the vehicle. 


Installation 

14 With the transfer case secured to the jack as on removal, raise it into 
position behind the transmission and carefully slide it fonward, engaging 
the intermediate shaft with the transmission output shaft. Do not use ex- 
cessive force to install the transfer case if the intermediate shaft does nol 
slide into place. Readjust the angle so it is level and/or turn the intermedi- 
ate shaft so the splines engage properly. 

15 Install the crossmember and transmission support. Tighten the fas- 
teners securely. 

16 Remove the jacks supporting the transmission and transfer case. 
17 Installthe various items removed previously, referring to Chapter 8 for 
the installation of the driveshafts and Chapter 4 for information regarding 
the exhaust system components. 

18 Make a final check that all wires, hoses, and the speedometer cable 
have been connected and that the transmission and transfer case have 
been filled with lubricant to the proper level (see Chapter 1). 

19 Connect the negative battery cable. Road test the vehicle for proper 
operation and check for leakage. 
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3.24 Remove the bolts that secure the shift lever case 
(Sidekick/Tracker} 


1 Bolt 2 Shift lever case 


3.27 Remove the engine rear mounting assembly 
(Sidekick/Tracker) 


! Bol 
2 Engine rear mount 
J Transfer case assembly 


Sidekick and Tracker 


Removal 

Hefer to il'ustralions 3.24, 3.26 and 3.2/7 

20 Disconnect the negative cable from the battery. 

21 Remove the console box (see Chapter 11). 

22 Remove the transmission shift lever (see Chapters 7А and 7B) and 
Ihe transfer case shift lever (see Chapter 7А — it's the same procedure as 
for the transmission shift lever). 

24 Follow steps 2 through 10 of this Section. 

24 Inside the passenger compartment, remove the bolts that secure the 
gear shift lever case (see illustration). 


3.26 Hemove the transfer case center bolt 
(Sidekick/Tracker} 


! Bol 2 dranster case 





25 Slide the breather hose clamp forward and remove the hose. 

eb Remove the gear shift lever case and then remove the transfer case 
center bolt (see illustration). 

e? Hemovethetransfercase/engine rear mounting assembly (see illus- 
tration). 

28 Remove the transfer case-to-transmission bolts. 

29 Witthe transfer case assembly supported with a jack (preferably a 
transmission jack), slide it toward the rear of the vehicle and lower it. 


Installation 

30 Withthetransfer case secured to the jack, raise it into position behind 
the transmission and carefully slide it forward. Do not use excessive force 
to install the transfer case - make sure the splines are correctly aligned. 
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31 Install the transmission to transfer cage bolts, tightening tham to the 
torque listed in this Ghapters Specifications. 
32 Follow steps 15 thraugh 19 of this Section. 


4 Transfer case overhaul – general information 


Refer to illustration d.d 

Overhauling a transfer case is a difficult job for the do-it-yourselfer. It 
involves the disassembly and reassembly of many small parts. Numerous 
clearances must be precisely measured and. # necessary. changed with 
select fit spacers and snap-rings. As a result, if transfer case problems 
arse, It can be removed and installed by a competent do-it-yourselter, but 
overhaul should be left to a transmission repair shop. Rebuilt transfer 
cases may be available — check with your dealer parts department and 
auto parts stares. At any rate, tha time and money involved in an overhaul 
is almost sure to exceed the cost of a rebuilt unit. 





4.4 Exploded view of the Sldeklck/Tracker 
transfer case components 


Caso bolt 
Speedometer driven gear case 
Driven gear pin 
Speedometer driven gear 
Center and rear case sea! 
Center and rear case needle bearing 
Gear circtip 
apeedorneier drive quar 
Case O-ring 

!'O Bearing circlip 

її Shaft no. 2 bearing 

12 Case ail seal 

13 Sprocket bushing 

14 Output iow gear 

15  QGulput rear shan 

16 һай ball 

їг  Shaftno. 1 bearing 

Я Front drive clutch hub 

ig Front drive clutch sieeve 
20 — Dnve sprockel 
2] rive chain 
22 Sprocket needle bearing 
23 Low gear needle bearing 
24 Haduchon shit sieeve 
25 Aeduction clutch hub 
26 Hub cirehp 
2г рш gear needle beanng 
28 Input gear 
29 Bearing circhp 

JÛ Input gear bearing 
ato input gear circp 

32 6s Input gear of seal 

J3 Shalt O-ring 

34 Piate bol 
35 Shafi plate 

36 Shaft washer 

of Блай washer ball 

JB Counter shaft 

39 Shaft needle bearing 

40 — Shaft spacer 

41 Counter gear 

42 Shaft bearing 

43 Output front shaft 
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Nevertheless, its not impossible for an inexperienced mechanic to re- 
build a transfer case If the special tools are available and the job is done 
in a deliberate step-by-step mannar so nothing is overlooked. 

The tools necessary for an overhaul include internal and external 
snap-ring phers, a bearing puller, a slide hammer, a set of pin punches, 
a dial indicator and possibly a hydraulic press. In addition, a large, sturdy 
workbench and a vise or transmission stand will he required. 

During disassembly of the transfer case, make careful notes of how 
васп piece comes aff, where it fits in relation to other pieces and what 
holds it in place. An exploded view is included (see illustration) to show 
where the parts go - but actually noting how they are installed when you 

remove the parts will make it much easier to get the transfer case Баск 
together. 

Before taking the transfer case apart for repair, it will help if you haya 


some idea what area ot the transter case is maltunctioning. Certain prob- — 


lems can be closely tied to specific aroas in the transfer case, which can | 


make component examination and replacement easier. Heter to the fro | 


blashooting Section at the front of this manual for information regarding 
possible sources of trouble. 


| 
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1 General information 


The information in this Chapter deals with the components from the 
rear ot the engine to the wheels, except for the transmission and transfer 
case, which are dealt with in the previous Chapter. For the purposes of this 
Chapter, these components are groupes into four categories: Gluten, dri- 
veshaft, front axle and rear axle, Separate Sections within this Chapter of- 
fer general descriptions and checking procedures for components in each 
of the four groups. 

since nearly all the procedures covered in this Chapter involve work- 
ing under the vehicle, make sure it's securely supported an sturdy jack- 
Stands or oan a hoist where the vetticle can be easily raised and lowered, 


2 Clutch - description and check 


Refer lo ffustration 2. 1 

1 All vehicles with a manual transmission use a single dry plate, dia- 
phragm spring type clutch (see illustration). The clutch disc has a splined 
hub which allows it to slide along the splines of the transmission input 
shaft. The clutch and pressure plate are held in contact by spring pressure 
exerted бу the diaphragm in the pressure plate. 

e  Ihecluichirelease systumiisuperated mechanically. The mechanical 
release system includes the cluteh pedai, a clutch cable which actuates 
the clutch release lever and [пе release bearing. 

3 When pressure is applied to the clutch pedal to release the clutch. 
pressure is exerted against the outer end of the clutch release lever. As the 
lever pivots the shaft fingers pusn against the release bearing. The bear- 
ing pushes against the fingers of the diaphragm spring of the pressure 
plate assembly, which tn turn releases the clutch plate. 

4 Terminology сап be a problem when discussing the clutch сотро- 
nents because common names are in some cases different tram those 
used by the manufacturer. For example, the driven plate is also called the 


2.1 Exploded view of the clutch components 
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Release shaft seal 
Helease shaft bushing 
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Return spring 
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clutch plate or disc. and the clutch release bearing is sometimes called а 
помои! bearing. 

5 Other than to replace components with obvious damage, some pre 
liminary checks should be performed to diagnose clutch problems. 

a) To check “clutch spin down time," run the engine at normal ide 
speed with the transmission in Neutral (clutch pedal up – engaged). 
Disengage the clutch (pedal down). wait several seconds and shil 
the transmission into Reverse. Ne grinding nouise should be heard 
A grinding noise would most likely indicate а prablem in the pres 
sure piate or the clutch disc. 

hi Tacheck for complete clutch release, nun the engine (with the park 
ing brake applied to prevent movement) and hold the clutch реда 
approximately 1/2-inch from the floor. Shift the transmission be 
tween ist gear and Reverse several times. If the shift is rough, 
component failure is indicated. 

c) Visually inspect the pivot bushing at the top of the clutch pedal la 
make sure there 15 no binding or excessive play. | 
A clutch pedal that is difficult to operate is most likely caused bya 
faulty clutch cable, Check the cable where it enters the housing V 
frayed wires. rust and other signs of corrosion. If it looks good, lubr- 
cate the cable with penetrating oil. H pedal operation improves, ihe 
cable is worn out and should be repiaced. 

Crawl under the vehicle and make sure the clutch release arms 
solidly clamped to the release shaft. 


a 


IE 





3 Clutch components – removal, inspection and installation 





Warning: Dust produced by clutch wear and deposited on clutch compe 
nants may contain asbestos. which is hazardous to your health. DO NOT 
blow it out with compressed air and DO NOT inhale mq. DO NOT use gast 
line or petroleum-based solvents to remove the dust. Brake system clean 
cr should bo used to flush tho dust into а drain pan. After the clue 
components are wiped clean with a rag, dispose of the contaminated rag 
and cleaner in a covered, marked container. 










36 Mark the relationship of the pressure plate to the flywheel 
(arrow) (in case you are going to reuse the same pressure plate) 


Removal 
Refer to illustration 3.6 


1 Access to the clutch components is normally accomplished by re- 
moving the transmission, leaving the engine in the vehicle. If, of course, 
he engine is being removed for major overhaul, then check the clutch for 
Wear and replace worn components as necessary. However, the relatively 
low cost of the clutch components compared to the time and trouble spent 
gaining access to them warrants their replacement anytime the engine or 
l'ansmissionis removed, unless they are new or in near perfect condition. 
The following procedures are based on the assumption the engine will 
stay in place. 

2 Remove the clutch cable (see Section 6). 

3 Referring to Chapter 7, Part A, remove the transmission from the ve- 
ħicle. Support the engine while the transmission is out. Preferably, an en- 
gine hoist should be used to support it from above. However, if a jack is 
used underneath the engine, make sure a piece of wood is positioned be- 
ween the jack and oil pan to spread the load. Caution: The pickup for the 
üllpump is very close to the bottom of the oil pan. If the pan is bent or dis- 
lorted in any way, engine oil starvation could occur. 

4 The clutch fork and release bearing can remain attached to the hous- 
‘ing for the time being. 

$ To support the clutch disc during removal, install a clutch alignment 
bol through the clutch disc hub. 

Û Carefully inspect the flywheel and pressure plate for indexing marks. 
The marks are usually an X, an O or a white letter. If they cannot be found, 
scribe marks yourself so the pressure plate and the flywheel will be in the 
same alignment during installation (see illustration). 

? Turning each bolt only a little at a time, loosen the pressure plate-to- 
lywheel bolts. Work in a criss-cross pattern until all spring pressure is re- 
leved. Then hold the pressure plate securely and completely remove the 
bolts, followed by the pressure plate and clutch disc. 


Inspection 
Refer to illustrations 3.11 and 3.13 


В Ordinarily, when a problem occurs in the clutch, it can be attributed to 
wear of the clutch driven plate assembly (clutch disc). However, all com- 
ponents should be inspected at this time. 

9 Inspectthe flywheel for cracks, heat checking, grooves and other ob- 
vious defects. If the imperfections are slight, a machine shop can machine 
he surface flat and smooth, which is highly recommended regardless of 
ће surface appearance. Refer to Chapter 2 for the flywheel removal and 
nstallation procedure. 

10 Inspect the pilot bearing (see Section 5). 
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3.11 The clutch plate 


Lining This will wear down in use 


1 

2 Rivets — These secure the lining and will damage the flywheel or 
pressure plate if allowed to contact the surfaces 

Зз  Splined hub — the splines should not be worn and should slide 
smoothly on the input shaft splines 

4 Springs — check for deformation 








EXCESSIVE WEAR 


EXCESSIVE FINGER WEAR 


3.13 Replace the pressure plate if excessive wear is noted 





11 Inspect the lining on the clutch disc. There should be at least 
1/16-inchoflining above the rivet heads. Check for loose rivets, distortion, 
cracks, broken springs and other obvious damage (see illustration). As 
mentioned above, ordinarily the clutch disc is routinely replaced, so if in 
doubt about the condition, replace it with a new one. 

12 The release bearing should also be replaced along with the clutch 
disc (see Section 4). 


—— м = " 
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3.15 Center the clutch disc in the pressure plate with an 
alignment tool before the bolts are tightened - a clutch alignment 


tool can be purchased at most auto parts stores and eliminates all 
guesswork when centering the clutch disc in the pressure plate 


13 Checkthe machined surfaces and the diaphragm spring fingers of the 
pressure plate (see illustration). If the surface is grooved or otherwise 
damaged, replace the pressure plate. Also check for obvious damage, 
distortion, cracking, etc. Light glazing can be removed with emery cloth or 
sandpaper. If a new pressure plate is required, new and factory-rebuilt 
units are available. 


Installation 

Refer to illustration 3.15 

14 Before installation, clean the flywheel and pressure plate machined 
surfaces with lacquer thinner or acetone. It's important that no oil or grease 
is on these surfaces or the lining of the clutch disc. Handle the parts only 
with clean hands. 

15 Position the clutch disc and pressure plate against the flywheel with 
the clutch held in place with an alignment tool (see illustration). Make 
sure it's installed properly (most replacement clutch plates will be marked 
“flywheel side" or something similar — if not marked, install the clutch disc 
with the damper springs toward the transmission). 

16 Tighten the pressure plate-to-flywheel bolts only finger tight, working 
around the pressure plate. 

17 Centerthe clutch disc by ensuring the alignment tool extends through 
the splined hub and into the pilot bearing in the crankshaft. Wiggle the tool 
up, down or side-to-side as needed to bottom the tool in the pilot bearing. 
Tighten the pressure plate-to-flywheel bolts a little at a time, working in a 
criss-cross pattern to prevent distorting the cover. After all the bolts are 
snug, tighten them to the specified torque. Remove the alignment tool. 
18 Using high temperature grease, lubricate the inner groove of the re- 
lease bearing (see Section 4). Also place grease on the release lever con- 
tact areas and the transmission input shaft bearing retainer. 

19 Install the clutch release bearing as described in Section 4. 

20 Install the transmission and all components removed previously. 
Tighten all fasteners to the proper torque specifications. 





4 Clutch release bearing — removal, inspection and installation 





Refer to illustration 4.3 

Warning: Dust produced by clutch wear and deposited on clutch compo- 
nents may contain asbestos, which is hazardous to your health. DO NOT 
blow it out with compressed air and DO NOT inhale it. DO NOT use gaso- 
line or petroleum-based solvents to remove the dust. Brake system clean- 
er should be used to flush the dust into a drain pan. After the clutch 
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4.3 Turn the release bearing assembly in a clockwise direction 
to detach it from the release fork — when installing the bearing, 
make sure the pin on the fork is engaged with the slot in 
the release bearing 


components are wiped clean with a rag, dispose of the contaminated rags 
and cleaner in a covered, marked container. 


Removal 


1 Disconnect the negative cable from the battery. 

2 Remove the transmission (see Chapter 7). 

3  Pushthe clutch release arm forward, then remove the bearing from 
the fork by turning the bearing assembly in a clockwise direction (see il- 
lustration). 


Inspection 

4  Holdthecenter of the bearing and rotate the outer portion while apply- 
ing pressure. If the bearing doesn't turn smoothly or if it's noisy, replace il 
with a new one. Wipe the bearing with a clean rag and inspect it for dam- 
age, wear and cracks. Don't immerse the bearing in solvent — it's sealed 
for life and to do so would ruin it. 


Installation 

5 Using high temperature grease, lightly lubricate the release fork and 
the input shaft where they contact the bearing. Fill the inner groove of the 
bearing with the same grease. 

6  Attachtherelease bearing to the clutch lever by turning counterclock- 
wise. Make sure the pin on the fork is engaged with the slot in the release 
bearing ear. 

7 Install the transmission. 

8  Theremainder of installation is the reverse of the removal procedure. 
Tighten all bolts to the specified torque. 


5 Pilot bearing — inspection and replacement 

Bb a Бай int. ن ی‎ к 
Refer to illustrations 5.5 and 5.9 

1  Theclutch pilot bearing is a roller type bearing which is pressed into 
the rear of the crankshaft. It is greased at the factory and does not require 
additional lubrication. Its primary purpose is to support the front of the 
transmission input shaft. The pilot bearing should be inspected whenever 
the clutch components are removed from the engine. Due to its inaccessi 
bility, if you are in doubt as to its condition, replace it with a new one. Note: 
If the engine has been removed from the vehicle, disregard the following 
steps which do not apply. 

2 Remove the transmission (see Chapter 7 Part A). 

3 Remove the clutch components (see Section 3). 

4 Inspect for any excessive wear, scoring, lack of grease, dryness of 
obvious damage. If any of these conditions are noted, the bearing should 
be replaced. A flashlight will be helpful to direct light into the recess. 


- di 





5.5 One method of removing the pilot bearing requires 
a special tool 





5 Removal can be accomplished with a special puller (see illustra- 
tion), but an alternative method also works very well. 

6 Find a solid steel bar which is slightly smaller in diameter than the 
bearing. Alternatives to a solid bar would be a wood dowel or a socket with 
a bolt fixed in place to make it solid. 

7  Checkthe bar for fit — it should just slip into the bearing with very little 
clearance. 

8 Pack the bearing and the area behind it (in the crankshaft recess) with 
heavy grease. Pack it tightly to eliminate as much air as possible. 

9 Insert the bar into the bearing bore and strike the bar sharply with a 
hammer which will force the grease to the back side of the bearing and 
push it out (see illustration). Remove the bearing and clean all grease 
from the crankshaft recess. 

10 To install the new bearing, lightly lubricate the outside surface with li- 
thium-based grease, then drive it into the recess with a soft-face hammer. 
11 Installthe clutch components, transmission and all other components 
removed previously, tightening all fasteners properly, 


6 Clutch cable – replacement 








Hefer to illustrations 6.2 and 6.5 


Hemoval 
1 Disconnect the negative cable from the battery. 
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6.2 Typical clutch cable components (transmission end shown) 


1 Inner cable 4 Clutch release arm 
2 Joint nut 5 Cable housing nut 
3 Joint pin 6 Clutch cable bracket 
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5.9 Pack the recess behind the pilot bearing with heavy grease 

and force it out hydraulically with a steel rod slightly smaller than 

the bore іп the bearing — when the hammer strikes the rod, the 
bearing will pop out of the crankshaft 


2 Remove the clutch cable joint nut and loosen the cable housing nuts 
(see illustration). 

3 Remove the cable from the release arm and the cable bracket. 

4  Followthe clutch cable up to the firewall and remove any clutch cable 
clamps. 

5 Remove the two bolts holding the cable to the firewall (see illustra- 
tion). 

6 Disconnect the clutch cable hook at the clutch pedal and remove the 
cable from the vehicle. 


Installation 

7 Apply grease to the cable hook and the joint pin. 

8  Positionthe cable in the vehicle and hook the cable end to the clutch 
pedal. Install the two cable housing-to-firewall bolts. 

9 Install the clutch cable into the cable bracket and the release arm. 
10 Referto Chapter 1 for the clutch cable and pedal adjustments. 

11 Connect the negative battery cable. 

12 Check for proper clutch operation. 
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6.5 Remove the two bolts to disconnect the clutch cable from 
the firewall 
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7 Clutch pedal - removal and installation 





Refer to illustration 7. 1 


Removal 
1 Loosen the pedal shaft clamp bolt (see illustration}. 


¢ Remove the clutch pedal shaft arm. 
3 Remove the clutch pedal spring while sliding the clutch pedal ош. 


installation 

4 Connectthe clutch pedal spring while sliding the clutch pedal inte po- 
sition through the shaft bushing and the pedal bracket. 

5 Install the clutch pedal shaft arm. 

B Tighten the clamp bolt securely. 





8 Clutch start switch — removal, installation and adjustment 





Refer to illustration 8. 3 


Hemoval 
1 Apply the parking Brake firmly and put the transmission tn neutral. 


Clutch pedal details 


?.1 

f Clutch pedal bracket 
г — Clutch pedal shall arm 
з Gluten cable 

4 — Lock nut 

3 Adjusting boit 

& Pedal shaft clamp bolt 





TO FRONT DIFFERENTIAL 


TO TRANSFER CASE 


e Locate the clutch start switch next to the clutch pedal bracket under 
the dash. Discannect the electrical connector. 

3  Loosenthelocknut and unscrew the clutch start switch (see illustra- 
tian). 


Installation 
4 = Installation is the reverse of removal. 


Adjustment 


5  Depressthe clutch pedal al! the way and bring it back up two to three 
inches off the floor. 

5 Withanohmmeter connected tothe switch, slowly screw the switch in 
until there is continuity. 

7 = Tighten the locknut and connect the electrical connector. 

8 Depress the clutch pedal all the way to the floor and check clearance 
B (see illustration 8.3). ifthe clearance is not correct, the switch may be 
damaged. 


9 Driveshatts, differentials and axles - general information 





Refer to ilustrations 8.13 and 9. 1b 
Three diferent driveshaft assemblies are used on the vehicles cov- 
ered in this manual (see illustrations). Samurai models use three drive 


8.3 Adjust gap а by turning 
the switch in its bracket, then 
tighten the lock nut 
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Clutch start switch 
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TO REAR DIFFERENTIAL 


91a Sidekick and Tracker driveshafts 
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TO TRANSFER CASE 





FROM TRANSMISSION CASE 


TO TRANSFER CASE 


shafts and Tracker and Sidekick models use only two (or опе on 2WD 
models). Gn ine Samurai, a short driveshaft is used to transter power from 
the transmission to the transfer case. On all modals, a front (AWD models) 
and rear driveshaft transmit power from the transfer case to the front and 
rear axles. Since the transfer case on Tracker and Sidekick models is 
mounted to the rear of the lransrnission, the short driveshaft is not neces- 
багу. 

All universal joints are of the solid type and can be replaced separate 
from the driveshaft 

The driveshafts are finely balanced during production and whenever 
they are removed or disassembled, they must be reassembled and rein- 
stalled in the exact manner and positions they were originally in, to avoid 
excessive vibration. 

The rear axle on all models (and the front axle on Samurai models} is 
of the semi-floating type, which is held in proper alignment with the body 
by tha suspension. 

Mounted in the center of the axle is tne differential, which transfers the 
tuming force of the driveshaft to the axleshafts. 

Tha axleshafts are splined at their inner ends to fit into the splines in 
the differential gears; at the rear, outer support for the shaft is provided by 
Ie rear wheel bearing. Up front, the axles are supported by a bearing in 
Ihe spindle. 


TO TRANSFER CASE 


9.1b Samurai driveshafts 


Because of tha complexity and critical nature of the differential adjust- 
ments, as Well as the special equipment needed to perform the opera- 
tions, we recommend any disassembly of the differential be done by a 
dealer service department or other qualified repair facility. 





10 Driveshaft- removal and installation 





Refer to iliustration 10.3 and 10.7 


Removal 


1 Disconnect the negative cable from the batlery. 

2 Raise the vehicle and support it securely on jackstands. Place the 
transmission in Neutral with the parking brake off. 

3  Usingascribe, paint or a hammer and punch, place marks on the dri- 
veshaft and the differential flange (and transfer case flange on Samurai 
models) in line with each other (see illustration). This is to make sure the 
driveshaft is reinstalled in the same position to preserve the balance. 

4  Hemovethe rear universal joint bolts and nuts. Turn the driveshaft (or 
tires} as Necessary to bring the bolts into the most accesaihle position 
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10.3 Before removing the driveshaft, mark the relationship of the 
driveshaft yoke to the differential flange 


5  Lowerthe rear ofthe driveshaft and slide the front out of the transmis- 
sion. On some models it will be necessary to unbolt the driveshaft from the 
transmission. 

6 To prevent loss of fluid and protect against contamination while the 
driveshaft is out, wrap a plastic bag over the transmission housing and 
hold it in place with a rubber band (Tracker and Sidekick models only). 


Installation 

7 Remove the plastic bag from the transmission and wipe the area 
clean. Inspect the oil seal carefully. Procedures for replacement of this 
seal can be found in Chapter 7. On Samurai models if the driveshaft slips 
apart, be sure to realign the match marks when reinstalling it (see illustra- 
tion). 

8 Slide the front of the driveshaft into the transmission. 

9 Raise the rear of the driveshaft into position, checking to be sure the 
marks are in alignment. If not, turn the rear wheels to match the pinion 
flange and the driveshaft. 

10 Tighten the bolts and nuts to the specified torque. 


T E 


Use snap-ring pliers to remove the snap-rings lab 











10.7 On Samurai models, if the splined portion of the driveshaft 
slips out of the yoke end during removal, be sure to align 
the match marks 





11 Universal joints — replacement 





Refer to illustrations 11.2, 11.4 and 11.9 


Note: A press or large vise will be required for this procedure. It may be a 
good idea to take the driveshaft to a repair or machine shop where the uni- 
versal joints can be replaced for you, normally at a reasonable charge. 


1 Remove the driveshaft as outlined in the previous Section. 

2 Using snap-ring pliers, remove the snap-rings from the spider (see 
illustration). 

3  Supportingthe driveshaft, place it in position on either an arbor press 
or on a workbench equipped with a vise. 

4 Place apiece of pipe or a large socket with the same inside diameter 
over one of the bearing caps. Position a socket which is of slightly smaller 
diameter than the cap on the opposite bearing cap (see illustration) and 
use the vise or press to force the cap out (inside the pipe or large socket), 





11.4 To press the universal joint out of the driveshaft, set it up in 
a vise with the small socket (on the left) pushing the joint and 
bearing cap into the large socket 








11.9 | To relieve stress produced by pressing the bearing caps 
into the yokes, strike the yoke in the area shown 


stopping just before it comes completely out of the yoke. Use the vise or 
large pliers to work the cap the rest of the way out. 

5 Transfer the sockets to the other side and press the opposite bearing 
cap out in the same manner. 

6  Packthenewuniversal joint bearings with grease. Ordinarily, specific 
instructions for lubrication will be included with the universal joint servicing 
kit and should be followed carefully. 

7 Position the spider in the yoke and partially install one bearing cap in 
the yoke. If the replacement spider is equipped with a grease fitting, be 
sure it's offset in the proper direction (toward the driveshaft). 

8  Startthe spider into the bearing cap and then partially install the other 
cap. Align the spider and press the bearing caps into position, being care- 
ful not to damage the dust seals. 

9 Install the snap-rings. If difficulty is encountered in seating the snap- 
rings, strike the drivesha:t yoke sharply with a hammer. This will spring the 
yoke ears slightly and allow the snap-rings to seat in the groove (see illus- 
tration). 

10 Install the grease fitting and fill the joint with grease. Be careful not to 
overfill the joint, as this could blow out the grease seals. 

11 Install the driveshaft. Tighten the flange bolts and nuts to the specified 
torque. 


12.8 Mark the spindle so it can be reinstalled in its 
original position 
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12.6 Before removing the kingpins be sure to mark them so they 
will be reinstalled in their original positions 


12 Front axleshaft and steering knuckle (Samurai 
only) - removal, inspection and installation 


Hefer to illustrations 12.6, 12.8, 12.12 and 12.14 


Hemoval 

1 Loosen the wheel lug nuts, raise the front of the vehicle and support it 
securely on jackstands. Apply the parking brake. Hemove the wheel. 

2 Remove the disc brake caliper and carrier and hang them out of the 
way with a piece of wire (see Chapter 9). 

3 Remove the brake disc (see Chapter 9). 

4 Remove the freewheeling hub or automatic hub (see Section 21). 
5 Remove the front wheel bearings and hub (see Section 22). 

6  Loosen the upper and lower kingpin bolts but don't remove them at 
this time. Mark the upper and lower kingpins so they can be installed in 
their original positions (see illustration). 

7 Remove the disc brake dust cover. 

8  Marktherelationshipofthe spindle to the steering knuckle and unbolt 
it (see illustration). 

9 Separate the tie-rod end from the steering knuckle (see Chapter 10). 





12.12 Remove the steering knuckle carefully, because the lower 
kingpin bearing could fall out 
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13.3 A socket with an outside diameter slightly smaller than the 
outside diameter of the seal can be used to install the seal 


10 Remove the steering knuckle oil seal (see Chapter 1). 

11 Remove the kingpins, noting the locations of any shims that may be 
present between the kingpins and the steering knuckle. 

12 Remove the steering knuckle, taking care not to drop the kingpin 
bearing (see illustration). 

13 Drain the front differential lubricant (see Chapter 1). 

14 Remove the axleshaft by pulling it straight out of the housing (see il- 
lustration). 


Inspection 
15 Check all parts for cracks, distortion, dents, deformed splines and any 
other type of damage and replace as necessary. 





13.2 Usinga small prybar, pry the axle seal out of the housing 


Installation 
16 Installation is the reverse of removal, but before installing the axle- 


shaft, pack the constant velocity joint with chassis grease. Also, be sure to 
lubricate the kingpins and the kingpin bearing with the same grease. 

17 Tighten all fasteners to the torque listed in this Chapter's Specifica- 
tions. 

18 Fill the front differential with the recommended lubricant (see Chap- 


ter 1). 





13 Front axleshaft oil seal (Samurai only) — removal 
and installation 





Hefer to illustrations 13.2 and 13.3 

1 Remove the front axleshaft (see Section 12). 

2  Removethe seal with a seal remover tool or a small pry bar (see illus- 
tration). 

3  Lubricate the seal lip, then drive the seal into position with a seal in- 
stallation tool, a piece of pipe, or socket with an outside diameter slightly 
smaller than the outside diameter of the seal (see illustration). 

4 Install the axleshaft (see Section 12). 





14 Driveaxle (Tracker and Sidekick 4WD models only) — removal 
and installation 





Hefer to illustrations 14.8 and 14.10 


Removal 


1 Loosen the lug nuts, raise the front of the vehicle and support it se- 
curely on jackstands. Remove the front wheel. 

2 Drain the differential lubricant (see Chapter 1). 

3 Remove the locking hub (see Section 21). 

4 Remove the driveaxle snap-ring with a pair of snap-ring pliers. 

5  Disconnect the stabilizer bar from the lower arm (see Chapter 10). 
6 Remove the tie-rod ends (see Chapter 10). 

7  Removethe caliper bolts and suspend the caliper with a piece of wire 
(see Chapter 9). 





Chapter 8 


14.8 Support the lower arm with a jack positloned under the 
spring seat 


f linwar arm 2 аск 


8 Loosen, but do not remove, the steering knuckle Бап nut (sea 
Chapter 10). Support the the lower arm with a jack (see Illustration) and 
ramove the balljoint nut. 

8 Lower the jack slowly and swing the steering knuckle clear of the low- 
ar arm. 


Right side 

10 Pry the driveaxle out of the diffarantial (see illustration). 

11 Remove the driveaxie from the hub, being careful not ta damage the 
axle boots during removal. 


Left side 

12 Unboltthethree driveaxle bolts and remove the driveaxle, being care- 
ful not ta damage the axle boots during removal. Removal of the differen- 
tial side gear shaft can be accomplished by prying it out, using the 
technique described in Step 10. 


Installation 

13 Inspect all parts for damage, warpage, cracks, breakage and corro- 
sion. Heplace parts as necessary. 

14 Installationisthereverse of the removal procedure. lighten allfasten- 
ers to the torque values listed in this Chapter s Specifications. 


15 Front axle housing — removal and installation 


Hemoval 

1 Loosen the front wheel iug nuls, raise the front of the vehicle and sup- 
port it securely on jackstands positioned under the frame rails. Remove 
the front wheels. 

2 On4WD models, mark the relationship of the front driveshaft to the 
front differential prion shaft yoke, then disconnect the dnveshaft from the 
yoke (see Section 10). With a piece of wire, suspend the driveshaft up out 
ofthe way. Note: On Tracker and Sidekick models, don tpull the driveshaft 
out of tha franster case unless you drain ihe transfer case lubricant first. 


samurai 

34 Unbolt the front brake calipers and hang them out of the way with a 
piece of wire — don't iet the calipers hang by the brake hose (see Chap- 
ter 9]. 

4  Hemove the brake pads, caliper holder and the brake discs (see 
Chapter 9}. 

2 Remove the stabilizer bar {See Chapter 10). 

6 Disconnectthe tre-rod ends from the steering knuckles (see Chapter 
10). Position them out the way and hang them with pieces of wire from the 
underbody. 
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14.10 Ве careful when prying the inner end of the axleshaft out 
of the differential (the seal is very close to the edge of the joint 
and could be damaged If the prybar is inserted tao far) 


7 Position a hydraulic jack under tha aitterential. If two jacks ara avail- 
able, place one under the right side axle tube to balance the assembly. 
8  Unboit the lower ends of the shock absorbers from the axle. 

9 Remove the nuts from the leat spring U-bolts (see Chapter 10]. 

10 Remove the leaf spring front mounting bolts and loosen the rear 
shackle bolts. Allow tha leaf springs to swing down. 

11 Stowly lower the assembly down and cut from under the vehicle. 


sidekick/Tracker 4WD models 

Refer to illusirations 15.13, 15.14 and 15.18 

12 Remove the differential breather hose. 

13 Remove the four bolts from the left hand mounting bracket and the 
three bolts and nuts from the driveaxla flange (вее illustration). Separate 
the driveaxle from the flange and hang it from the underbody with a piece 
of wire. 





15.13 Remove the ieft driveaxle bolts and nuts (2) then unscrew 
the four mounting bolts (1) 


14 Remove the two bolts from the differential rear mounting bracket (see 
illustration}. 

15 Place a Jack under the differential housing — a transmission jack is 
preferred, as the unit can be secured to the jack with a chain. 

16 Remove the three right side mounting bolts (see illustration). 

17 Usingaprybar pry the right side drrezaxle from the housing, As this is 
done, the axie housing will move to the left considerably, 50 make sure the 
jack is allowed to roll with it so It doesn’t fall off. Also, don't let the driveaxle 
fall as it comes out of the housing – support it with a piece of wire. 

18 Slowly iower the jack and remove the housing from the vehicie. 
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15.14 Unbolt the differential rear mount at the bracket 


15.16 Remove the three right hand mounting bolts 
when removing the front axle housing 





Installation 


19 Installation is the reverse of the removal procedure. On Samurai mod- 
els, make sure the leaf springs are positioned properly on the axle housing 
(see Chapter 10). Tighten all fasteners the torque values listed in this 
Chapter's Specifications. 





16 Огіуеахіе boot — replacement 





Note: Some auto parts stores carry "split" type replacement boots, which 
can be installed without removing the driveaxle from the vehicle. This is a 
convenient alternative; however, it's recommended that the driveaxle be 
removed and the CV joints cleaned to ensure that the joint is free from 
contaminants such as moisture and dirt, which will accelerate CV joint 
wear. 


Inner CV joint and boot 


Disassembly 

Refer to illustrations 16.3, 16.4a, 16.4b, 16.5, 16.6 and 16.7 

1 Remove the driveaxle from the vehicle (see Section 14). 

2  Mountthe driveaxle in a vise. The jaws of the vise should be lined with 
wood or rags to prevent damage to the axleshaft. 

3  Prythe boot clamp retaining tabs up with a small screwdriver and 


16.4a Typical driveaxle assembly 


Driveshaft bearing 
Snap-ring 

Differential oil seal 
Differential side gear shaft 
Left driveaxle 

Inner CV joint 

Wire ring ball retainer 
Inner boot 

Outer boot 

Outer CV joint and 
shaft assembly 
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16.3 Pry the boot clamp retaining tabs up with a small 
screwdriver and slide the clamps off the boot 


slide the clamps off the boot (see illustration). 
4 Slide the boot back on the axleshaft and pry the wire ring ball retainer 
from the outer race (see illustrations). 
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16.4b Pry the wire ring ball retainer out of the outer race 16.5 Slide the outer race off the inner bearing assembly 


ке 


Remove the snap-ring from the end of the axle 16.7 Apply match marks the bearing to identify which side 
faces out during reassembly 


5 Pull the outer race off the inner bearing assembly (see illustration). 

6 Remove the snap-ring from the groove in the axleshaft with a pair of 
ema | snap-ring pliers (see illustration). 

7  Marktheinner bearing assembly to ensure that it is reassembled with 

the correct side facing out (see illustration). 

8 Slide the inner bearing assembly off the axleshaft. 


Inspection 

9  Cleanthe components with solvent to remove all traces of grease. In- 
spect the cage, balls and races for pitting, score marks, cracks and other 
signs of wear and damage. Shiny, polished spots are normal and will not 
adversely affect CV joint performance. 


Reassembly 
Refer to illustrations 16.10, 16.13, 16.16, 16.17a and 16.17b 
10 Wrap the axleshaft splines with tape to avoid damaging the boot. 
Slide the small boot clamp and boot onto the axleshaft, then remove the 
tape (see illustration). 
11 Install the inner bearing assembly on the axleshaft with the larger di- 
ameter side or “bulge” of the cage (and the previously applied mark) facing 
| | н PAE ae дааа the axleshaft end. 
19.10 е үсү оне 4 m пее ves vu io prevent 12 Install the snap-ring in the groove. Make sure it's completely seated 
ЕРШ оне 09x wnenoanwae ng by pushing on the inner bearing assembly. 
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16.13 Pack the inner bearing assembly full of CV joint grease 
(also note that the larger diameter side, or "bulge", is facing the 
axleshaft end) 
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1 6.17 To install the new clamps, bend the tang down апа... 


13 Fillthe outer race and boot with the specified type and quantity of CV 
joint grease (normally included with the new boot kit). Pack the inner bear- 
ing assembly with grease, by hand, until grease is worked completely into 
the assembly (see illustration). 

14 Slide the outer race down onto the inner race and install the wire ring 
retainer. 

15 Wipe any excess grease from the axle boot groove on the outer race. 
Seat the small diameter of the boot in the recessed area on the axleshaft. 
Push the other end of the boot onto the outer race. 

16 Equalize the pressure in the boot by inserting a dull screwdriver be- 
tween the boot and the outer race (see illustration). Don't damage the 
boot with the tool. 

17 Install the boot clamps (see illustrations). 

18 lf you are working on the right side driveaxle, install a new circlip on 
the inner CV joint stub axle. 

19 Install the driveaxle as described in Section 14. 








LS METS IRS 


16.16 Equalize the pressure inside the boot by inserting small, 
dull screwdriver between the boot and the outer race 


16.17b ... fold the tabs over to hold it in place - 


Outer CV joint and boot 


Disassembly 

20 Following Steps 1 through 8, remove the inner CV joint from the axle- 
shaft. 

21 Remove the outer CV joint boot clamps, using the technique de- 
scribed in Step 3. Slide the boot off the axleshaft. 


Inspection 

Refer to illustration 16.23 

22 Thoroughly wash the inner and outer CV joints in clean solvent and 
blow them dry with compressed air, if available. Note: Because the outer 
joint cannot be disassembled, it is difficult to wash away all the old grease 
and to rid the bearing of solvent once it's clean. But it is imperative that the 
job be done thoroughly, so take your time and do it right. 

23 Bendtheouter CV joint housing at an angle to the driveaxle to expose 
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16.23 After the old grease has been rinsed away and the solvent 
has been blown out with compressed air, rotate the outer joint 
housing through its full range of motion and inspect the bearing 
surfaces for wear and damage — if any of the balls, the race or /he 
cage look damaged, replace the driveaxle and outer 
joint assembly 


the bearings, inner race and cage (see illustration). Inspect the bearing 
surfaces for signs of wear. If the bearings are damaged or worn, replace 
the driveaxle. 


Reassembly 

24 Slide the new outer boot onto the driveaxle. It's a good idea to wrap 
vinyl tape around the spline of shaft to prevent damage to the boot (see 
illustration 16.10). Whenthe bootis in position, add the specified amount 
of grease (included in the boot replacement kit) to the outer joint and the 
boot (pack the joint with as much grease as it will hold and put the rest into 
the boot). Slide the boot on the rest of the way and install the new clamps 
(see illustrations 16.17a and 16.17b). 

25 Proceed to clean and install the inner CV joint and boot by following 
Steps 9 through 18, then install the driveaxle as outlined in Section 14. 





17 Differential carrier assembly — removal and installation 





Hemoval 


All models 

1 Loosenthefrontorrearwheellug nuts and raise the front or rear of the 
vehicle, supporting it securely on jackstands. Remove the front or rear 
wheels. 

2 Drain the differential lubricant (See Chapter 1). 

3 Remove the front or rear axleshafts or driveaxles and side gear shaft 
(see Sections 12, 14 and 18). 

4 Remove the driveshaft hang it up out of the way with a piece of wire 
(see Section 10). 


Samurai (front and rear) 

5 Remove the eight carrier-to-differential housing bolts. 

6 Place a jack under the carrier, pull the carrier out of the housing and 
slowly lower the assembly. 


Sidekick/Tracker 

Front 

7  Thefront differential carrier must be removed as a complete unit with 
the axle housing (see Section 15). 

Rear 

Refer to illustration 17.8 

8 Place a jack under the differential, remove the four upper arm-to- 








17.8 Rear differential mounting details — Sidekick and 


Tracker models 
1 Differential carrier-to-rear axle 
housing bolt 
2 Upper arm-to-differential carrier bolt 
3 Upper arm 


carrier bolts (see illustration) and lower the rear axle down onto a pair of 
jackstands or large blocks of wood. 

9 Remove the eight differential bolts and, with the jack, lower the carrier 
assembly. 


Installation (all models) 

10 Clean the mating surfaces of the differential carrier and the rear axle 
housing and apply RTV sealant to them. 

11 Installation is the reverse of removal. 


18 Rear axleshaft and bearing assembly — removal 
and installation 





Refer to illustrations 18.8 and 18.10 
Note: A slide hammer and an adapter may be needed to perform this pro- 
cedure. 


Removal 

1  Loosenthe rear wheel lug nuts, raise the rear of the vehicle and sup- 
port it securely on jackstands. Remove the wheels. 

2 Remove the brake drum (see Chapter 1). 

3 Drain the differential lubricant (see Chapter 1). 


Samurai 

4  Disconnectthe parking brake cable fromthe rear brake assembly and 
backing plate (see Chapter 9). 

5 Unscrew the brake line fitting from the wheel cylinder — don't pull the 
line away from the cylinder, as it may become kinked. When the axle and 
brake assembly are pulled from the housing, plug the line. 

6 Remove the brake backing plate nuts from the axle housing. 

7  Pullthe axle and brake assembly away from the axle housing. If nec- 
essary, attach a slide hammer to the axle flange to accomplish this. 

8 Slide the axle oul of the housing, being careful not to damage the seal 
or the splines on the inner end (see illustration). 

Sidekick/Tracker 

9 Remove the brake backing plate/wheel bearing retainer nuts from the 
axle housing. 

10 Check to make sure there is enough clearance between the bearing 
retainer and the parking brake lever to allow the bearing retainer to pass 
through (see illustration). If there isn't, pry the parking brake lever back 
while performing the next Step. 
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18.8 After breaking the axleshaft loose, detach the puller апа 

slide the axle assembly out of the housing, being careful not to 
damage the axle seal or splines (Samurai) 





11 Remove the axleshaft from the housing. If it won't come out, attach a 
slide hammer to the axle flange and pull the axle from the housing, being 
careful not to pull the brake backing plate along with the axleshaft. 


Inspection 

12 If the axle bearing must be replaced, take the assembly to a dealer 
service department or repair shop to have the old bearing removed and a 
new one pressed on. If a new bearing is installed, be sure to also replace 
the axleshaft oil seal (see Section 20). 


installation 

13 Wipe the bearing bore in the axle housing clean. Apply a thin coat of 
grease to the outer surface of the bearing. 

14 Smearthe lips of the axleshaft seal with grease, then guide the axle 
straight into the axle housing, being careful not to damage the seal. 

15 Installationis the reverse of the removal procedure. Be sure to tighten 
the brake backing plate/bearing retainer nuts to the torque listed in this 
Chapter's Specifications. On Samurai models, bleed the brakes as de- 
scribed in Chapter 9. 


19 Rear axle housing — removal and installation 


Hefer to illustration 19.12 


Hemoval 

1 Loosen the rear wheel lug nuts, raise the vehicle and support it se- 
curely on jackstands placed underneath the frame. Remove the wheels. 
2 Support the rear axle assembly with a floor jack placed underneath 
the differential. 

3 Disconnect the driveshaft from the differential pinion shaft yoke and 
hang the rear of the driveshaft from the underbody with a piece of wire (see 
Section 10). 

4  Disconnect the parking brake cables from the levers on the backing 
plates (Samurai) or from the equalizer (Sidekick/Tracker) (see Chapter 9). 
5 Disconnect the flexible brake hose from the junction block on the rear 
axle housing. Plug the end of the hose or wrap a plastic bag tightly around 
it to prevent excessive fluid loss and contamination. 


Samurai 

6 Remove the shock absorber lower mounting nuts and compress the 
shocks to get them out of the way (see Chapter 10). 

7 Remove the U-bolt nuts from the leaf spring plates (see Chapter 10). 
B  Raisetherearaxle assembly slightly, then unbolt the springs from the 











18.10 Before pulling the axleshaft be sure there is enough 
clearance between the wheel bearing retainer and parking brake 
lever — if there isn't, pry the lever back (Sidekick/Tracker) 


A Clearance 1 Bearing retainer 
2 Parking brake lever 





shackles (see Chapter 10) and lower the rear ends of the springs to the 
floor. 
9 Lower the jack and move the axle assembly out from under the ve- 
hicle. 


Sidekick/Tracker 

10 Disconnect the breather hose from the axle housing. 

11 Unbolt the upper arm from the differential housing (see illustration 
17.8). 

12 Loosenthe trailing rod nuts, but don't remove them yet (see illustra- 
tion). 

13 Remove the coil springs (see Chapter 10). 

14 Remove the trailing rod nuts and bolts. Lower the jack and move the 
axle assembly out from under the vehicle. 


Installation (all models) 

15 Installationis the reverse of the removal procedure. Be sure to tighten 
the fasteners torque values listed in this Chapter's Specifications and the 
Chapter 10 Specifications, where applicable. 








19.12 Trailing rod and rear shock absorber mounting arrangement 


1 Hear shock absorber 
2  Trailing rod-to-rear axle housing nut and bolt 
з Trailing rod 
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20.2 Pry out the seal, being careful not to damage the 
axle housing 


21.8 When installing the hub cover, make sure the two follower 
stopper nails fit freely into the grooves of the body assembly 





Refer to illustrations 20.2 and 20.4 8 











20.4 To install the axle seal, use a large socket, piece of pipe or 
seal installation tool 





21.4 Using snap-ring pliers, remove the snap-ring from the end 
of the axle 


20 Rear axle oil seal — replacement 


1 Remove the axleshaft (see Section 18). 

2  Removethe axle seal with a pry bar or seal removal tool (see illustra- 
tion). 

3  Wipe the seal bore in the axle housing clean, then apply a coat of 
grease to the seal lips. 

4 Install the seal with a large socket or piece of pipe (see illustration). 
5 Install the ахіеѕһай. 


21 Freewheel hub - removal and installation 


1 Raise the front of the vehicle and place it securely on jackstands. 


Manual locking hubs 

Refer to illustrations 21.2, 21.4 and 21.8 

2 Set the hub cover to the Free position and apply match marks be- 
tween the cover and hub body (see illustration) 

3  Removethehub cover mounting bolts and pull off the cover along with 
the clutch. 
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22.1 Tools and materials needed for front wheel 
bearing maintenance 


1 Hammer — A common hammer will do just fine 

2 Grease — High-temperature grease which is formulated 
specially for front wheel bearings should be used 

3 Wood block - If you have a scrap piece of 2x4, it can be 
used to drive the new seal into the hub 

4 Needle-nose pliers — Used to straighten and remove the 
cotter pin in the spindle 

5 Torque wrench — This is very important in this procedure; 
if the bearing is too tight, the wheel won't turn freely — if it's 
too loose, the wheel will “wobble” on the spindle. Either way, 
it could mean extensive damage. 

6 Screwdriver — Used to remove the seal from the hub (a long 
screwdriver would be preferred) 

7 Socket/breaker bar — Needed to loosen the nut on the 
spindle if it's extremely tight 

8 Brush - Together with some clean solvent, this will be used 
to remove old grease from the hub and spindle 


4  Usingsnap-ring pliers, remove the snap-ring from the end of the axle 
(see illustration). 

5 Remove the mounting nuts from the freewheel hub body. 

6  Pullthe freewheel hub body from the wheel hub. 

7 Installation is the reverse of the removal procedure. Use new gaskets 
and apply multi-purpose grease to the inner hub splines. The control han- 
dle should be set to the Free position and the cover should be attached to 
the body with the match marks aligned. 

8 Ifmatch marks were not made or were wiped off during cleaning, align 
the cover to hub body so the two stopper nails fit freely into the wide slots in 
the hub body (see illustration). 


Automatic locking hubs 
9 Remove the front hub cover. 
10 Remove the circlip with a pair of snap-ring pliers (see illustration 
21.4). 

11 Remove the bolts and remove the drive flange. 

12 Installation is the reverse of removal. 














22.7b Loosen the front wheel bearing lock nut with a 
large socket 


22 Front wheel bearing check, repack and adjustment Check 


Refer to illustration 22. 1 

1 Inmostcases the front wheel bearings will not need servicing until the 
brake pads are changed. However, the bearings should be checked when- 
everthe front of the vehicle is raised for any reason. Several items, includ- 
ing a torque wrench and special grease, are required for this procedure 
(see illustration). 

2 With the vehicle securely supported on jackstands, spin each wheel 
and check for noise, rolling resistance and free play. 

3  Graspthetopofeachtire with one hand and the bottom with the other. 
Move the wheel in-and-out on the spindle. If there's any noticeable move- 
ment, the bearings should be checked and then repacked with grease or 
replaced if necessary. 

4 Remove the wheel. 

5 Remove the brake caliper and disc (see Chapter 9). Hang the caliper 
out of the way with a piece of wire. 

6 Remove the freewheeling hub assembly (4WD models) (see Sec- 
tion 21). 
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22.8 Remove the wheel bearing lock nut, lock washer, wheel 
bearing nut and spacer 


Samurai models 

Refer to illustrations 22.7a, 22.7b, 22.8 and 22.11 

7  Straighten the bent ends of the lock washer, then remove the wheel 
bearing lock nut (see illustrations). 

8 Remove the wheel bearing nut and spacer from the end of the spindle 
(see illustration). 

9 Pull the hub assembly out slightly, then push it back into its original 
position. This should force the outer bearing off the spindle enough so it 
can be removed. 

10 Pull the hub off the spindle. 

11 Useascrewdriver to pry the seal out of the rear of the hub (see illus- 
tration). As this is done, note how the seal is installed. 





22.11 Use a screwdriver to pry the grease seal out of the hub 


12 Remove the inner wheel bearing from the hub. 


Sidekick and Tracker models 
Refer to illustrations 22.13 and 22.17 


13 Remove the front wheel bearing lock plate by removing the four 
screws (see illustration). 

14 Remove the front wheel bearing lock nut and thrust washer. 

15 Remove the hub assembly from the spindle. 

16 Use a screwdriver to pry out the inner wheel bearing seal. 

17 Usinga pair of snap-ring pliers, remove the wheel bearing snap-ring 
followed by the bearing assembly (see illustration). It may be necessary 
to have the bearing assembly pressed from the hub. 





22.13 Remove the four screws to detach the front 
wheel bearing lock plate (Sidekick/Tracker) 


1 Screw 2 Bearing lock plate 


22.17 Remove the wheel bearing snap-ring 
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22.20 Work the grease into each bearing until it's full 


Repack and adjustment 


Samurai models 

Refer to illustration 22.20 

18 Use solvent to remove all traces of the old grease from the bearings, 
hub and spindle. A small brush may prove helpful; however make sure no 
bristles from the brush break off inside the bearing. Allow the parts to air 
dry. 

19 Carefully inspect the bearings for cracks, heat discoloration, worn 
rollers, etc. Check the bearing races inside the hub for wear and damage. 
If the bearing races are defective, the hubs should be taken to a machine 
shop with the facilities to remove the old races and press new ones in. 
Note that the bearings and races come as matched sets and old bearings 
should never be installed on new races. 

20 Use high-temperature front wheel bearing grease to pack the bear- 
ings. Work the grease completely into the bearings, forcing it between the 
rollers, cone and cage from the back side (see illustration). 

21 Apply a thin coat of grease to the spindle at the outer bearing seat, 
inner bearing seat, shoulder and seal seat. 

22 Putasmall quantity of grease inboard of each bearing race inside the 
hub. Using your finger, form a dam at these points to provide extra grease 
availability and to keep thinned grease from flowing out of the bearing. 
23 Place the grease-packed inner bearing into the rear of the hub. 

24 Place a new seal over the inner bearing 9nd tap the seal evenly into 
place with à hammer and block of wood or a large socket until it's flush with 
the hub. 

25 Carefully place the hub assembly onto the spindle and push the grea- 
se-packed outer bearing into position. 

26 Install the spacer and wheel bearing nut. 

27 Tighten the nut to 57 ft-lbs while spinning the hub by hand. Spin the 
hub in a forward direction a few more times to seat the bearings and re- 
move any grease or burrs which could cause excessive bearing play later. 
28 Loosen the spindle nut until it's just loose, no more. 


29 Usingatorque wrench, tighten the nutto the torque listed in this Chap- 
ter's Specifications. Install the lock washer and the wheel bearing lock nut. 
30 Tighten the lock nut to the torque listed in this Chapter's Specifica- 
tions. 

31 Bendthe ends of the lock washer up until they're flat against the lock 
nut. 


Sidekick and Tracker models 

Refer to illustration 22.36 

Note: 7993 and later Sidekick models use a sealed cartridge type wheel 
bearing which is replaced as a unit. These bearings require no adjustment 
as the preload is set by the locknut. Therefore it is important that the lock- 
nut is tightened to the torque listed in this Chapter's Specifications. 

3e Lubricate the wheel bearing assembly with high temperature wheel 
bearing grease. Install the bearing into the hub, followed by the snap-ring. 
33 Install the hub seal and wheel bearing seal and coat the lips of the 
seals with wheel bearing grease. 

34 Packthe area behind the seal lips with wheel bearing grease, and ap- 
ply a light coat of the same grease to the spindle. 

35 Install the hub assembly on the spindle. 

36 Install the spindle thrust washer (see illustration). 

37 Install the wheel bearing nut and tighten it to the torque listed in this 
Chapter's Specifications. 

38 Install the bearing lock plate and screws. If the screw holes don't line 
up, tighten the wheel bearing nuta little more until they are aligned Installa- 
tion (all models) 

39 Install the brake disc and caliper (see Chapter 9). 

40 Install the freewheeling hub (4WD models) (see Section 21). 

41 Install the tire^wheel assembly on the hub and tighten the lug nuts to 
the torque listed in the Chapter 1 Specifications. 

42 Grasp the top and bottom of the tire and check the bearings in the 
manner described earlier in this Section. 

43 Lower the vehicle. 





22.36 Be sure to install the thrust washer before installing the 
wheel bearing nut 
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Anti-lock brake system — general information ................... 16 
Brake disc -- inspection, remmoval and installation ................ 5 
Brake fluid level ghêtk ................ sco . бае Chapter 1 
Brake hoses and lines – inspection and replacement ............ 10 
Brake light switch - raplacament ............................. 15 
Brake pedal — removal and installation .............. 366 Chapter 8 
Brake system bleeding ...................................._. 11 
Brake system CHECK .............................. See Chapter 1 
Disc brake caliper — removal, overhaul and installation .,......... 4 
Disc brake pads – replacement (Samurai) .................... . @ 
Disc brake pads — raplacement (Sidekick and Tracker) ......... . d 
Specifications 

General 

Brake fluid type ............................зза..аж,а ааа , 
drake light switch plunger clearance ......................... . 


Disc brakes 


Disc thickness" 

Two-door modals 
бїапдагд........................+а.а+.,жаж hh mns 
Minimum... hh RI RII RR RI HR an mas 

Four-doer modals 
Standard... ollis RII hare a] ara 
Minimum .............-.........-..-.а.. ah raram 

Disc runout (maximum) оаа ааа. 
Brake pad minimum thickness ....... lisse nnne 


Drum brake shoes – replacement ..... son G 
Front wheel bearing SêMCÊ ...................... . 588 Chapter 8 
General information .........................з3.,.з уаз arn 1 
Load Sensing Propertioning Valve (LSPV) - removal and 

installation (Tracker and Sidekick only) ....................... 9 
Master cylinder - removal, overhaul and installation ............. B 
Parking brake — adjustment а... наа 13 
Parking brake cables – replacement .......................... 14 
Power brake booster — check, removal and installation .......... 12 
Wheel cylinder — removal, ovarhau! and installation ............. 7 

See Chapter 1 


1/64 to 1/32-inch (1/2 to 1 mm) 


0.394 in (10.0 mm) 
0.3175 in (8.0 mm} 


0.670 in (17.0 mm) 
0,590 in (15.0 mm} 
0,006 in (0.15 mm; 
Seo Chapter 1 


" Refer to marks cast in the rotor (hey supersede information printed here} 





Drum brakes 
Drum diameter" 
Two-coor models 
апаға ааа 


Standard .....................................---...... 
Samica hmit . 
Minimum brake lining thickness ............................. 
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6.66 in (220 mm} 
6.74 in (222 mm) 


10.0 in {254 тт) 
10.07 in (256 mm) 
See Chanter 1 


* Rafar to marks cast in the drum {they supersede information printed hara) 


Parking brake lever travel 
башига!.........................,.ша....у.. уу... ааш... 


Brake light switch clearance 


1995 and earlier models ааа 
1886 models .........................+..з4.................. 


Power brake booster 


Booster-to-master cylinder clearance 
Without ABS... mara ns 
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Torque specifications 


Brake bleeder screw 
Power brake booster mounting nuts ........................... 
Master cylinder mounting nuts ................................ 
Caliper mounting batts 
Caliper сагтег bolts 
Brake hose-to-caliper inlet fitting bolt... 0.0.0... ee ee, 
Wheel cylinder mounting bolts ................................ 
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1 General information 





The vehicles covered by this manual are equipped with hydraulically 
operated front and rear brake systems. The front brakes are disc type and 
the rear brakes are drum type. Both the front and rear brakes аге self agd- 
justing. Tho front disc brakes automatically compensate for pad wear, 
White the rear drum Drakes incorporate an adjustment mechanism which 
is activated as the brakes are applied when the vehicle is driven in reverse. 


Hydraulic system 


The hydraulic system consists of мо separate circuits. The master cyl- 
inder has separate reservoirs for the two circuits and in the event of a leak 
ur failure in one hydraulic circuit, the other circuit will remain operative. A 
visual warning of circuit failure or air in the system is given by a warning 
light activated by displacement of the piston in the pressure ditferential 
switch portion nf the combination valve from its normal "in balance" posi- 
tion. 


Proportioning and bypass valve (Samurai only) 

4 proportioning and bypass valve, located in the engine compartment 
below the master cylinder, consists of three sections providing the follow- 
ing functions. The metering section limits pressure ta the front brakes until 
а predetermined front input pressure is reached and until the rear brakes 
are activated. There is no restriction at inlet pressures below 3 psi. allow- 
ing pressure equalization during non-braking periods. The proportioning 
section proportions outlet pressure ta the rear brakes after a oredeter- 
mined rear input pressure has been reached, preventing early rear wheel 
lock-up under heavy brake loads. Fhe valve is also designed to assure full 
pressure to one brake system should the other system fail. 


Load sensing proportioning valve (LSPV) — Sidekick 
and Tracker only 


The LSPV is included within the hydraulic circuit which connects the 
master cylinder and the rear brakes. The LSPV controls the hydraulic: 


3 to 8 clicks 
7 to 9 clicks 


0.02 to 0.04 inch 
0.06 to 0.08 inch 


0.010 to 0.020 in (0.25 ta 0.50 mm) 
0.006 to 0.014 in (0.14 to 0.35 mm) 
4.94 to 4.98 in (125.5 to 126.5 mm) 


Ft-Ibs 


a 

ғ to 12 
7 to 12 
18 to 20 
Sito 72 
14 to 18 
б tog 


pressure applied to the rear brakes according to the loaded state of the 
vehicle, preventing the rear wheels from locking prematurely. 

If pressure drops in tha front brake hydraulic circuit, the LSPV releases 
this control over tig rear brake hydraulic pressure. This allows maximum 
braking effert at the rear if the front brakes fail. 


Power brake booster 


The power brake booster, utilizing engine manifold vacuum and atmo- 
spheric pressure to provide assistance to the hydraulically operated 
Drakes, is Mounted on the firewall in the engine compartment. 


Parking brake 


The parking brake operates the rear brakes only, through cable actua- 
tion. It's activated by a lever located between the front seats. 


Service 


After completing any operation involving disassembly of any part of 
the brake system, always test drive the vehicle to check for proper braking 
performance before resuming nomnal driving. When testing the brakes, 
perform the tests on a clean, dry flat surface. Conditions other than these 
can lead to inaccurate test results. 

Test the brakes at various speeds with both light and heavy pedal 
pressure. The vehicle should stop evenly without pulting to апа side or the 
other. Avoid locking the brakes because this slides the tires and dimi- 
nishes braking efficiency and control of the vehicle. 

Tires, vehicle load and front-end alignment are factors which also af- 
fect braking performance. 





2 Disc brake pads — replacement (Samurai} 





Hefer to illustrations 2.5 and 2.6a through 2.6h 

Warning: Disc brake pads must be replaced on both front wheels at the 
same time — never replace the pads on опу one wheel. Also, the dust 
created by the brake system may contain asbestos, which is harmful to 
your heaith. Never blow it out with compressed air and don't inhale any 
Of it. An approved filtering mask should be worn when working on the 
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ck into the caliper 
bore — note that one end of the clamp is on the flat area on the 
backside of the caliper and the other end (screw end) is 
pressing against the outer brake pad. 


4, 


2.6d Using a 6 mm Allen wrench, unscrew the two caliper 
mounting bolts 


brakes. Do not, under any circumstances, use petroleum-based solvents 
to clean brake parts. Use brake cleaner or denatured alcohol only! 
Note: When servicing the disc brakes, use only high quality, nationally 
recognized name brand pads. 


Brakes 


= 


2.6a Before removing the caliper, wash off all traces of brake 
dust with brake system cleaner 


f 


2.6c Remove the rubber caps to gain access to the caliper bolts 


1 Remove the cover from the brake fluid reservoir. 

2  Loosenthe wheellug nuts, raise the front of the vehicle and support it 
securely on jackstands. 

3 Remove the front wheels. Work on one brake assembly at a time, us- 
ing the assembled brake for reference if necessary. 

4  |nspectthe brake disc carefully as outlined in Section 5. If machining 
is necessary, follow the information in that Section to remove the disc, at 
which time the pads can be removed from the calipers as well. 

5 Push the piston back into the bore to provide room for the new brake 
pads. A C-clamp can be used to accomplish this (see illustration). As the 
pistonis depressed to the bottom of the caliper bore, the fluid in the master 
cylinder will rise. Make sure it doesn't overflow. If necessary, siphon off 
some of the fluid. 

6 Follow the accompanying illustrations, beginning with 2.6a, for the 
actual pad replacement procedure. Be sure to stay in order and read the 
caption under each illustration. Before installing the new brake pads, it's a 
good idea to apply anti-squeal compound to the backing plates. Follow the 
manufacturer's instructions. 

7 When reinstalling the caliper, be sure to tighten the mounting bolts to 
the specified torque. After the job has been completed, firmly depress the 
brake pedal a few times to bring the pads into contact with the disc. 

8 Check for fluid leakage and make sure the brakes operate normally 
before driving in traffic. 
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2.6e Using a screwdriver, remove the pad protector clips and lift 
off the caliper 


ES 


2.6g Hang the caliper with a piece of wire - DON'T let it hang by 
the brake hose 


3 Disc brake pads — replacement (Sidekick/Tracker) 








Refer to illustrations 3.6a through 3.6d 

Warning: Disc brake pads must be replaced on both front wheels at the 
same time — never replace the pads on only one wheel. Also, the dust 
created by the brake system may contain asbestos, which is harmful to 
your health. Never blow it out with compressed air and don't inhale any of 
it. An approved filtering mask should be worn when working on the brakes. 
Do not, under any circumstances, use petroleum-based solvents to clean 
brake parts. Use brake cleaner or denatured alcohol only! 


Note: When servicing the disc brakes, use only high quality, nationally rec- 
ognized name brand pads. 


1 Remove the cover from the brake fluid reservoir. 

2  Loosenthe wheellug nuts, raise the front of the vehicle and support it 
securely on jackstands. 

3 Hemove the front wheels. Work on one brake assembly at a time, us- 
ing the assembled brake for reference if necessary. 

4  Inspectthe brake disc carefully as outlined in Section 5. If machining 
is necessary, follow the information in that Section to remove the disc, at 
which time the pads can be removed from the calipers as well. 

5 Push the piston back into the bore to provide room for the new brake 
pads. A C-clamp can be used to accomplish this (see illustration 2.5). As 
the piston is depressed to the bottom of the caliper bore, the fluid in the 








ry PO. 


2.6f Pull the inner pad straight out, disengaging the retainer 
spring from the caliper piston 


2.6h Slide the outer brake pad out of the caliper holder — as you 
do this, note how it fits into the frame so you can install the new 
one the same way 


master cylinder will rise. Make sure it doesn't overflow. If necessary, si- 
phon off some of the fluid. 

6 Before removing the caliper, wash off all traces of brake dust with 
brake system cleaner (see illustration 2.6a). Follow the accompanying 





3.6a Using a box end wrench, unscrew the two caliper mounting 
bolts (2) and lift the caliper (1) off 
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3.6b Once the caliper is removed, hang it with a piece of 
wire — DON'T let it hang by the brake hose 


! Brake pad 
2 Pieco of wire 


3 Caliper 


illustrations, beginning with 3.6a, for the actual pad replacement proce- 
dure. Be sure to stay in order and read the caption under each illustration. 
Before installing the new brake pads, it's a qood idea te apply anti-squeal 
compound to the backing plates. Follow the manufacturer's instructions. 
f Whenreinstalling the caliper, be sure to tighten the mounting bolts to 
the specified torque. After the job has been completed, firmly depress the 
brake pedal à few times to bring the pads into contact wilh the disc. 

8 Check for fluid leakage and make sure the brakes operate normally 
before driving in traffic. 





4 Disc brake caliper – removal, overhaul and installation 





Warning: Dustcreated by the brake system may contain asbestos, which 
is harmful ta your health. Never blow it out with compressed air and don't 
inhale any of it. An anoroved filtering mask shauld be worn when working 
on the brakes. Do not, under any circumstances, use petroleum-based 
solvents to clean braka paris. Use brake cleaner or denafured alcohol 
only! 





3.6d Check to be sure the callper guide pins slide in and out 
easily — if they don't, check for bending and corrosion — apply а 
little silicone grease to them so they'll slide more easily 


! Guide pin 
2 Bushing 


3  Cuhper mounting plate 





3.6¢ Remove опе pad at a time, noting how they are 
retained — check the anti-rattle clips for any damage and 
replace as necessary 


! — Brake disc 3  Anlrrattie clips 
2 Caliper mounting plate 4 Brake pads 


Note: ifan overhaul is indicaied (usually because of fluid leakage) explore 
all options before beginning the job. New and factory rebuilt calipers are 
available on an exchange basis, which makes this job quite easy. If it's de- 
cided to rebuild the calipers, make sure a rebuild kil is available betore pro- 
ceeding. Always rebuild the calipers in pairs – never rebuild just one of 
them. 


Hemoval 

Refer to illusiration 4.4 

1 Remove the cover fram the brake fluid reservoir, siphon off two-thirds 
of the fluid inta а container and discard it, 

2  Loosenthe wheel lug nuts, raise the front of the vehicle and support it 
securely on jackstands. Remove the front wheels. 

3 Bottom the piston in the caliper bore (see illustration 2.5). 

4 Note: Do not remove the brake hose from the caliper if you are only 
removing the caliper. Hemove the brake hose inlet fitting bolt and detach 
the hose (see Illustration). Have а rag handy to catch spilled fluid and 
wrap a plastic bag tightly around the end of the hose to prevent fluid loss 
and contamination. 

5 RHemove the two mounting bolts and detach the caliper from the we- 
hicle (refer to Section 2 or 3 if necessary). 





4.4 Locatlon of the brake hose inlet fitting bolt – when 


reinstailing the bolt, be sure то use new sealing washers on each 


side of the fitting to prevent fluid leaks 


DEMNM nen 
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4.8 With the caliper padded to catch the piston, use compressed 
air to force the piston out of its bore - make sure your hands and 
fingers are not between the piston and caliper frame! 


Overhaul 

Refer to illustrations 4.8, 4.9, 4.10, 4.11, 4.15, 4.17 and 4.18 

6  Referto Section 2 and remove the brake pads from the caliper. 

7  Gleanthe exterior of the caliper with brake cleaner or denatured alco- 
hol. Never use gasoline, kerosene or petroleum-based cleaning solvents. 
Place the caliper on a clean workbench. 

8 Position a wooden block or several shop rags in the caliper as a cush- 
ion, then use compressed air to remove the piston from the caliper (see 
illustration). Use only enough air pressure to ease the piston out of the 
bore. If the piston is blown out, even with the cushion in place, it may be 
damaged. Warning: Never place your fingers in front of the piston in an 
attempt to catch or protect it when applying compressed air, as serious in- 
jury could occur. 

9 Carefully remove the dust boot from the caliper bore (see illustra- 
tion). 

10 Using a wood or plastic tool, remove the piston seal from the groove in 
the caliper bore (see illustration). Metal tools may cause bore damage. 
11 Remove the caliper bleeder screw, then remove and discard the 
bushings from the caliper ears. Discard all rubber parts (see illustration). 
12 Cleanthe remaining parts with brake system cleaner or denatured al- 
cohol then blow them dry with compressed air. 

13 Carefully examine the piston for nicks and burrs and loss of plating. If 
surface defects are present, the parts must be replaced. 

14 Check the caliper bore in a similar way. Light polishing with crocus 
cloth is permissible to remove light corrosion and stains. Discard the 
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4.11 Grab the ends of the mounting pin bushings with 
needle-nose pliers and, using a twisting motion, push them 
through the caliper ears 














١ 





4.10 The piston seal should be removed with a plastic or 
wooden tool to avoid damage to the bore and seal groove — a 
pencil will do the job 


mounting bolts if they're corroded or damaged. 
15 When assembling, lubricate the piston bores and seal with clean 
brake fluid. Position the seal in the caliper bore groove (see illustration). 





4.15 Push the new seal into the groove with your fingers, then 
check to see that it is not twisted or kinked 





P 


4.17 Position the piston squarely and push it straight 
into the caliper 





5.3 The brake pads on this vehicle were obviously neglected, as 
they wore down to the rivets and cut deep grooves into the disc — 
wear this severe will require replacement of the disc 


16 Lubricate the piston with clean brake fluid, then install a new boot in 
the piston groove with the fold toward the open end of the piston. 

17 Insertthe piston squarely into the caliper bore, then apply force to the 
piston and move it about half way down (see illustration). 

18 Install the lip of the dust boot in the groove on the piston (see illustra- 
tion). Make sure the boot is recessed evenly below the caliper face. Push 
the piston the rest of the way down. 

19 Install the bleeder screw. 

20 Lubricate the new bushings with silicone grease and install them in 
{һе mounting bolt holes. 


Installation 

21 Inspect the mounting bolts for excessive corrosion. 

22 Place the caliper in position over the rotor and mounting hracket, in- 
stall the bolts and tighten them to the specified torque. 

23 Installthe brake hose and inlet fitting bolt, using new copper washers, 
then tighten the bolt to the specified torque. 

24 Ifthe line was disconnected, be sure to bleed the brakes (Section 11). 
25 Install the wheels and lower the vehicle. 

26 After the job has been completed, firmly depress the brake pedal a few 
times to bring the pads into contact with the disc. 

27 Check brake operation before driving the vehicle in traffic. 
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5.4a Use а dial indicator to check disc runout - if the reading 
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exceeds the maximum allowable runout limit, the disc will have to 
be machined or replaced 





5 Brake disc — inspection, removal and installation 





Refer to illustrations 5.3, 5.4a, 5.4b 5.5, 5.6 and 5.7 


Inspection 

1 Loosenthe wheellug nuts, raise the vehicle and support it securely оп 
jackstands. Remove the wheel and install two lug nuts to hold the disc in 
place. 

2 Remove the brake caliper as outlined in Section 4. It's not necessary 
to disconnect the brake hose. After removing the caliper bolts, suspend 
the caliper out of the way with a piece of wire. 

3  Visually inspect the disc surface for score marks and other damage. 
Light scratches and shallow grooves are normal after use and may not al- 
ways be detrimental to brake operation, but deep score marks — over 
0.015-inch (0.38 mm) — require disc removal and refinishing by an auto- 
motive machine shop. Be sure to check both sides of the disc (see illus- 
tration). If pulsating has been noticed during application of the brakes, 
suspect disc runout. Be sure to check the wheel bearings to make sure 
they're properly adjusted. 

4  Tocheck disc runout, place a dial indicator at a point about 1/2-inch 
from the outer edge of the disc (see illustration). Set the indicator to zero 
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5.4b Using a swirling motion, remove the glaze from the disc 
surface with sandpaper or emery cloth 





5.6 The caliper carrier is secured to the steering knuckle with 
two bolts (arrows) 


and turn the disc. The indicator reading should not exceed the specified 
allowable runout limit. If it does, the disc should be refinished by an auto- 
motive machine shop. Note: Professionals recommend resurfacing of 
brake discs regardless of the dial indicator reading (to produce a smooth, 
flat surface that will eliminate brake pedal pulsations and other undesir- 
able symptoms related to questionable discs). At the very least, if you 
elect not to have the discs resurfaced, deglaze them with sandpaper or 
emery cloth (use a swirling motion to ensure a nondirectional finish) (see 
illustration). 

5 Thedisc must not be machined to a thickness less than the minimum 
thickness cast into the inside of the disc. The disc thickness can be 
checked with a micrometer (see illustration). If the minimum thickness is 
not cast into the disc, refer to this Chapter's Specifications. 


Removal 

6 Remove the two caliper carrier-to-steering knuckle bolts and remove 
the carrier (see illustration). 

7 Remove the two lug nuts which were put on to hold the disc in place 
and remove the disc from the hub. If the disc is stuck to the hub and won't 
come off, thread two bolts into the holes provided (see illustration). 








5.5 Use a micrometer to measure disc thickness 


ТА 





5.7 То help free the disc, thread bolts of the appropriate size into 
the two holes provided in the disc — alternate between the bolts, 
turning them a little at a time, until the disc is free 


Installation 

8 Place the disc in position over the threaded studs. 

9 Install the caliper carrier and tighten the bolts to the torque listed in 
this Chapter's Specifications. 

10 Install the caliper and brake pad assembly over the disc and position 
iton the steering knuckle (refer to Section 4 for the caliper installation pro- 
cedure, if necessary). Tighten the caliper bolts to the torque listed in this 
Chapter's Specifications. 

11 Install the wheel, then lower the vehicle to the ground. Depress the 
brake pedal a few times to bring the brake pads into contact with the disc. 
Bleeding of the system will not be necessary unless the brake hose was 
disconnected from the caliper. Check the operation of the brakes carefully 
before placing the vehicle into normal service. 





6 Drum brake shoes - replacement 





Refer to illustrations 6.4a through 6.4u 
Warning: Drum brake shoes must be replaced on both wheels at the 
same lime — never replace the shoes on only one wheel. Also, the dust 
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6.4a Toretract the brake shoes on Samurai models, disconnect 6.4b To retract the brake shoes on Sidekick and 
the parking brake cable (Section 14), then remove the stopper Tracker models, pull the hold-down pin down about 
plate, as shown 1/4-inch (arrow) 





created by the brake system may contain asbestos, which is harmful to 
your health. Never blow it out with compressed air and don't inhale any of 
it. An approved filtering mask should be worn when working on the brakes. 
Do not, under any circumstances, use petroleum-based solvents to clean 
brake parts. Use brake cleaner or denatured alcohol only! 

Caution: Whenever the brake shoes are replaced, the retractor and hold- 
down springs should also be replaced. Due to the continuous heating/ 
cooling cycle that the springs are subjected to, they lose their tension over 
aperiod of time and may allow the shoes to drag on the drum and wear at a 
much faster rate than normal. When replacing the rear brake shoes, use 
only high quality nationally recognized brand-name parts. 

1 Loosen the wheel lug nuts, raise the rear of the vehicle and support it 
securely on jackstands. Block the front wheels to keep the vehicle from 
rolling. 

2 Release the parking brake. 

3 Remove the wheel. Note: All four rear brake shoes must be replaced 
at the same time, but to avoid mixing up parts, work on only one brake as- 
sembly at a time. 





6.4c Before removing anything, clean the brake assembly with 4 Follow the accompanying illustrations (6.4a through 6.4u) for the in- 
brake cleaner and allow it to dry — position a drain pan under the spection and replacement of the brake shoes. Be sure to stay in order and 
brake to catch the fluid and residue - DO NOT USE read the caption under each illustration. Note: /f the brake drum cannot be 
COMPRESSED AIR TO BLOW THE DUST FROM THE PARTS! easily pulled off the axle and shoe assembly (see Chapter 1), make sure 





— 


6.4d Using a pair of pliers, unhook the long return spring from 6.4e . . . then remove the short return spring 
the front brake shoe, . . . 
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6.4f On the rear shoe, using a pair of pliers, push in on the 
hold-down spring, turn it 90-degrees and release it 


that the parking brake is completely released, then apply some penetrat- 
ing oil at the hub-to-drum joint. Allow the oil to soak in and try to pull the 
drum off. If the drum still cannot be pulled off, the brake shoes will have to 
be retracted. On Samurai models, to retract the brake shoes, disconnect 
the parking brake cable (Section 14) then remove the parking brake lever 
stopper plate (see illustration). On Sidekick and Tracker models, to re- 
tract the brake shoes, pull the shoe hold down pin about 1/4-inch (see il- 
lustration). The drum should now come off. 

5 Before reinstalling the drum it should be checked for cracks, score 
marks, deep scratches and hard spots, which will appear as small discol- 
ored areas. If the hard spots cannot be removed with fine emery cloth or if 
any of the other conditions listed above exist, the drum must be taken to an 
automotive machine shop to have it turned. Note: Professionals recom- 
mend resurfacing the drums whenever a brake job is done. Resurfacing 
will eliminate the possibility of out-of-round drums. If the drums are worn 
so much that they can't be resurfaced without exceeding the maximum al- 
lowable diameter (stamped into the drum), then new ones will be required. 
At the very least, if you elect not to have the drums resurfaced, remove the 
glazing from the surface with medium-grit emery cloth using a swirling mo- 
tion. 


6.4i On Sidekick and Tracker models, grasp the end of the 
parking brake cable with a pair of pliers and pull it out of the 
parking brake lever 


LI 


6.4g Unhook the rear shoe from the brake strut rod (arrow) 


6.4j On Sidekick and Tracker models, pry the C-washer apart 
and remove it to separate the parking brake lever and adjusting 
lever from the rear shoe 
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6.4k Using a pair of pliers, remove the hold-down spring on the 
front shoe 


6.4m Lubricate the brake shoe contact areas with 
high-temperature grease 


= 


6.41 Unhook the front shoe from the brake strut 


at = 1 : | = д E А à T WEL е, 
6.4n On Sidekick and Tracker models, assemble the parking 
brake lever and adjuster lever on the new rear shoe and crimp the 


C washer closed with a pair of pliers 


6.4p Hook the new front shoe on the brake strut and install the 
hold-down spring 
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6.4q On Sidekick and Tracker models, pull the parking brake 
cable spring back and hold it there with a pair of pliers, then place 
the cable into the hooked end of the parking brake lever 


6.4s Hook the rear shoe to the brake strut and install the 
hold-down spring — hook the long and short return springs to 
both shoes 


6.4u Wiggle the brake assembly (arrows) to make sure it's 
seated properly against the backing plate 


6.4r Connect the shoe return spring to both shoes and make 
sure the spring and shoe is installed behind the anchor plate 


6.4t , it 
may be necessary to retract the shoes — put a screwdriver 
between the two parts of the ratchet and push in — spring 
pressure will retract the shoes 


6 Install the brake drum on the axle flange. 

7 Mount the wheel, install the lug nuts, then lower the vehicle. 

8  Makeanumber of forward and reverse stops to adjust the brakes until 
satisfactory pedal action is obtained. 

9 Check brake operation before driving the vehicle in traffic. 


7 Wheel cylinder — removal, overhaul and installation 


Note: /fan overhaul is indicated (usually because of fluid leakage or sticky 
operation) explore all options before beginning the job. New wheel cylin- 
ders are available, which makes this job quite easy. If it's decided to rebuild 
the wheel cylinder, make sure that a rebuild kit is available before proceed- 
ing. Never overhaul only one wheel cylinder — always rebuild both of them 
at the same time. 


Removal 
Refer to illustration 7.4 


1 Raise the rear of the vehicle and support it securely on jackstands. 
Block the front wheels to keep the vehicle from rolling. 
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Remove the brake bleeder screw and the brake line fitting, 
then remove the two wheel cylinder bolts (arrows) 


7.4 


2 Remove the brake shoe assembly (Section 6). 

3 Remove all dirt and foreign material from around the wheel cylinder. 
4 Unscrew the bleeder screw and the brake line fitting (see illustra- 
tion). Don't pull the brake line away from the wheel cylinder. 

5 Remove the wheel cylinder mounting bolts. 

6 Detachthe wheel cylinder from the brake backing plate and place it on 
a clean workbench. Immediately plug the brake line to prevent fluid loss 
and contamination. Note: /f the brake shoe linings are contaminated with 
brake fluid, install new brake shoes. 


Overhaul 

Refer to illustration 7.7 

7 Remove the, cups, pistons, boots and spring assembly from the 
wheel cylinder body (see illustration). 

8 Clean the wheel cylinder with brake fluid, denatured alcohol or brake 
system cleaner. Warning: Do not, under any círcumstances, use petro- 
leum based solvents to clean brake parts! 

9 Use compressed air to remove excess fluid from the wheel cylinder 
and to blow out the passages. 

10 Check the cylinder bore for corrosion and score marks. Crocus cloth 
can be used to remove light corrosion and stains, but the cylinder must be 
replaced with a new one if the defects cannot be removed easily, or if the 
bore is scored. 

11 Lubricate the new cups with brake fluid. 

12 Assemble the wheel cylinder components. Make sure the cup lips 
face in (see illustration 7.7). 


Installation 

13 Place the wheel cylinder in position and install the balts. Tighten them 
to the torque listed in this Chapter's Specifications. 

14 Connect the bleeder screw and the brake line and tighten the fitting. 
Install the brake shoe assembly. 

15 Bleed the brakes (Section 11). 

16 Check brake operation before driving the vehicle in traffic. 
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8  Mastercylinder — removal, overhaul and installation 

Refer to illustrations 8.4, 8.6, 8.8a, 8.8b, 8.9, 8.10, 8.11а, 8.11b and 8.11c 
Note: Before deciding to overhaul the master cylinder, check on the avail- 
ability and cost of a new or factory rebuilt unit and also the availability ofa 
rebuild kit. 


Removal 
1 Тһе master cylinder is located in the engine compartment, mounted 
to the power brake booster. 


7.7 Exploded view of the wheel cylinder 


1 Boot 4 Wheel cylinder body 
2 Piston 5 Spring 
3 Cups 





2 Remove as much fluid as you can from the reservoir with a syringe. 
3  Placerags under the fluid fittings and prepare caps or plastic bags to 
cover the ends of the lines once they are disconnected. Caution: Brake 
fluid will damage paint. Cover all body parts and be careful not to spill fluid 
during this procedure. 

4  Loosenthe tube nuts at the ends of the brake lines where they enter 
the master cylinder (see illustration). To prevent rounding off the flats on 
these nuts, the use of a flare nut wrench, which wraps around the nut, 15 
preferred. 

5  Pullthe brake lines slightly away from the master cylinder and plug 
the ends to prevent contamination. 

6  Disconnect the electrical connector at the master cylinder, then re- 
move the two nuts attaching the master cylinder to the power booster (see 
illustration). Pull the master cylinder off the studs and out of the engine 
compartment. Again, be careful not to spill the fluid as this is done. 


Overhaul 


7 Before attempting the overhaul of the master cylinder, obtain the 
proper rebuild kit, which will contain the necessary replacement parts and 
also any instructions which may be specific to your model. 
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8.4 Disconnect the brake lines from the master cylinder — a flare 
nut wrench should be used 
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8.6 After disconnecting the electrical connector and the brake 
lines, remove the two master cylinder mounting nuts (arrows) 





8.8b On Sidekick and Tracker models, use a punch and hammer 
to knock out the connection pin 


1 Reservoir 2 Connection pin 


8 Inspect the reservoir grommets for indications of leakage near the 
base of the reservoir. Remove the reservoir (see illustrations). 

9 Place the cylinder in a vise and use a punch or Phillips screwdriver to 
depress the pistons until they bottom against the other end of the master 
cylinder (see illustration). Hold the pistons in this position and remove 


8.10 While still holding the pistons in, use snap-ring pliers to 
remove the snap-ring 










8.8a On Samurai models, remove the reservoir mounting screw 
(arrow), then pull the reservoir out of the grommets 


8.9 Push the pistons all the way in and remove the piston 
stop screw 


the stop screw on the side of the master cylinder. 

10 Carefully remove the snap-ring at the end of the master cylinder (see 
illustration). 

11 Theinternal components can now be removed from the cylinder bore 
(see illustrations). Make a note of the proper order of the components so 


8.11a Remove the primary piston assembly from the master 
cylinder bore 








8.11b To remove the secondary piston assembly, tap the master 
cylinder firmly against a block of wood 


they can be returned to their original locations. Note: The two springs are 
of different tension, so pay particular attention to their order. Also, do not 
disassemble the piston components — they are serviced as an assembly. 
12 Carefully inspect the bore of the master cylinder. Any deep scoring or 
other damage will mean a new master cylinder is required. 

13 Replace all parts included in the rebuild kit, following any instructions 
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in the kit. Clean all reused parts with clean brake fluid or denatured alco- 
hol. Do not use any petroleum-based cleaners. During assembly, lubricate 
all parts liberally with clean brake fluid. 

14 Push the assembled components into the bore, bottoming them 
against the end of the master cylinder, then install the stop screw. Be sure 
to install a new gasket on the stop screw. 

15 Install the new snap-ring, making sure it is seated properly in the 
groove. 

16 Before installing the master cylinder it should be bench bled. Because 
it will be necessary to apply pressure to the master cylinder piston and, at 
the same time, control flow from the brake line outlets, itis recommended 
that the master cylinder be mounted in a vise, with the jaws of the vise 
clamping on the mounting flange. The master cylinder is aluminum, so be 
careful not to damage it. 

17 Insert threaded plugs into the brake line outlet holes and snug them 
down so that there will be no air leakage past them, but not so tight that 
they cannot be easily loosened. 

18 Fillthereservoir with brake fluid of the recommended type (see Chap- 
ter 1). 

19 Remove one plug and push the piston assembly into the master cylin- 
der bore to expel the air from the master cylinder. A large Phillips screw- 
driver can be used to push on the piston assembly. 

20 Topreventairfrom being drawn back into the master cylinder the plug 
must be replaced and snugged down before releasing the pressure on the 
piston assembly. 
21 Repeatthe procedure until only brake fluid is expelled from the brake 
line outlet hole. When only brake fluid is expelled, repeat the procedure 
with the other outlet hole and plug. Be sure to keep the master cylinder 
reservoir filled with brake fluid to prevent the introduction of air into the sys- 
tem. 








8.11с Exploded view of the master cylinder components ~ Sidekick and Tracker models shown, Samurai models similar 
1 Master cylinder body 6 Piston cup 10 Primary piston 
2 O-ring 7 Secondary piston 11 Cylinder cup and plate 
3 Stop screw 8 Secondary piston pressure cup 12 Piston stopper 
4 Secondary piston return spring 9 Piston cup 13  Snap-ring 
5  Heturn spring secondary seat 
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22 Since high pressure is not involved in the bench bleeding procedure, 
an alternative to the removal and replacement of the plugs with each 
stroke of the piston assembly is available. Before pushing in on the piston 
assembly, remove the plug as described in Step 19. Before releasing the 
piston, however, instead of replacing the plug, simply put your finger tightly 
over the hole to keep air from being drawn back into the master cylinder. 
Wait several seconds for brake fluid to be drawn from the reservoir into the 
piston bore, then depress the piston again, removing your finger as brake 
fluid is expelled. Be sure to put your finger back over the hole each time 
before releasing the piston, and when the bleeding procedure is complete 
for that outlet, replace the plug and snug it before going on to the other port. 


Installation 


23 Install the master cylinder over the studs on the power brake booster 
and tighten the attaching nuts only finger tight at this time. 

24 Threadthe brake line fittings into the master cylinder. Since the mas- 
ter cylinder is still a bit loose, it can be moved slightly for the fittings to 
thread in easily. Do not strip the threads as the fittings are tightened. 

25 Tighten the mounting nuts to the torque listed in this Chapter's Speci- 
fications, then tighten the fittings securely. 

26 Fillthe master cylinder reservoir with fluid, then bleed the master cyl- 
inder (only if the cylinder has not been bench bled) and the brake system 
as described in Section 11. To bleed the cylinder on the vehicle, have an 
assistant pump the brake pedal several times and then hold the pedal to 
the floor. Loosen the fitting nut to allow air and fluid to escape. Repeat this 
procedure on both fittings until the fluid is clear of air bubbles. Test the op- 
eration of the brake system carefully before placing the vehicle into normal 
service. 





9 Load Sensing Proportioning Valve (LSPV) – removal 
and installation (Sidekick/Tracker only) 





Refer to illustration 9.4 

Note: Special tools, test equipment and skills are required to diagnose 
problems with the LSPV. The home mechanic should not attempt such 
diagnosis; take the vehicle to a dealer service department or other proper- 
ly equipped shop. If the LSPV is defective, the home mechanic can re- 


place it using the procedure below. The LSPV must be replaced as a unit; 


do not disassemble it. 

1 Remove as much brake fluid as you can from the master cylinder res- 
ervoir with a syringe. 

2 Raise the rear of the vehicle and support it securely on jackstands. 
Block the front wheels to keep the vehicle from rolling. 

3 Remove the brake lines from the LSPV. 

4 Remove the LSPV assembly, along with the load sensing spring and 
stay, as a unit (see illustration). 


5  Beforeinstalling the new LSPV, apply multi-purpose grease to the up- 
per and lower joint of the load sensing spring. 

6 Installation is the reverse of removal. 

7  Fillthe master cylinder reservoir with brake fluid and bleed the air from 
the brake system (see Section 11). 





10 Brake hoses and lines — inspection and replacement 





Inspection 

1 About every six months, with the vehicle raised and supported se- 
curely on jackstands, the rubber hoses which connect the steel brake linés 
with the front and rear brake assemblies should be inspected for cracks, 
chafing of the outer cover, leaks, blisters and other damage. These are im- 
portant and vulnerable parts of the brake system and inspection should be 
complete. A light and mirror will be helpful for a thorough check. If a hose 
exhibits any of the above conditions, replace it with a new one. 


Replacement 


Front and rear brake hoses 
Refer to illustrations 10.2a, 10.2b and 10.3 


2 Disconnect the brake line from the hose fitting on the frame bracket, 
being careful not to bend the frame bracket or brake line (see illustra- 
tions). 





10.2a On Samurai models, use a flare-nut wrench to prevent 
rounding off the corners of the nut 








9.4 Typical LSPV assembly 
3  LSPV stay 


1 LSPV 
2  Loadsensing spring 


10.2b On Sidekick and Tracker models, hold the hose fitting with 
a wrench to prevent twisting the line, then loosen the tube nut 
with a flare-nut wrench 
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10.3 Using a pair of pliers or a screwdriver, pry the U-clip off 
the hose 


3 Use a pair of pliers or a screwdriver to remove the U-clip from the fe- 
male fitting at the frame bracket, then detach the hose from the bracket 
(see illustration). 

4 Ifyou are replacing a front brake hose, remove the union bolt from the 
fitting at the caliper end of the hose, then separate the hose from the cali- 
per. Note that there are two copper sealing washers on either side of the 
fitting — they should be replaced with new ones upon installation. 

5 Ifyou are replacing the rear brake hose, disconnect it at the axle end 
the same way you disconnected it at the frame end. 

6 If you are installing a front hose, pass the caliper fitting end through 
the bracket, then connect the fitting to the caliper with the union bolt and 
copper washers. Make sure that the locating lug on the fitting is engaged 
with the hole in the caliper, then tighten the fitting to the specified torque. 
7  Toattach a front hose to the frame bracket, or to attach either end of 
the rear hose, install the female fitting of the hose in the bracket. It will fit 
the bracket in only one position. Be careful not to twist the hose. 

8 Install the U-clip retaining the female fitting to the bracket. 

9 Attach the brake line to the hose fitting. 

10 When the brake hose installation is complete, there should be no 
kinks in the hose. Make sure the hose doesn't contact any part of the sus- 
pension. Check this by turning the wheels to the extreme left and right po- 
sitions. If the hose makes contact, remove it and correct the installation as 
necessary. Bleed the system (Section 11). 


Metal brake lines 

11 When replacing brake lines be sure to use the correct parts. Don't use 
copper tubing for any brake system components. Purchase steel brake 
lines from a dealer or auto parts store. 

12 Prefabricatedbrake line, with the tube ends already flared and fittings 
installed, is available at auto parts stores and dealers. These lines are also 
bent to the proper shapes. 

13 When installing the new line make sure it's securely supported in the 
brackets and has plenty of clearance between moving or hot components. 
14 Afterinstallation, check the master cylinder fluid level and add fluid as 
necessary. Bleed the brake system as outlined in the next Section and test 
the brakes carefully before driving the vehicle in traffic. 





11 Brake system bleeding 





Refer to illustration 11.8 

Warning: Wear eye protection when bleeding the brake system. If the 
fluid comes in contact with your eyes, immediately rinse them with water 
and seek medical attention. 

Note: Bleeding the hydraulic system is necessary to remove any air that 











11.8 When bleeding the brakes, a hose is connected to the 
bleeder screw at the caliper or wheel cylinder and then 
submerged in brake fluid — air will be seen as bubbles in 
the tube and container (all air must be expelled before 
moving to the next wheel) 


1 Bleeder screw 
2 Hose 


3 Container partially filled 
with brake fluid 





manages to find its way into the system when it's been opened during re- 
moval and installation of a hose, line, caliper or master cylinder. 

1 Itwillprobably be necessary to bleed the system at all four brakes if air 
has entered the system due to low fluid level, or if the brake lines have 
been disconnected at the master cylinder. 

2 lfabrake line was disconnected only at a wheel, then only that caliper 
or wheel cylinder must be bled. 

3 Ifabrake line is disconnected at a fitting located between the master 
cylinder and any of the brakes, that part of the system served by the dis- 
connected line must be bled. 

4 Remove any residual vacuum from the brake power booster by apply- 
ing the brake several times with the engine off. 

5 Remove the master cylinder reservoir cover and fill the reservoir with 
brake fluid. Reinstall the cover. Note: Check the fluid level often during the 
bleeding operation and add fluid as necessary to prevent the fluid level 
from falling low enough to allow air bubbles into the master cylinder. 

6  Havean assistant on hand, as well as a supply of new brake fluid, a 
clear container partially filled with clean brake fluid, a length of 3/16-inch 
plastic, rubber or vinyl tubing to fit over the bleeder screw and a wrench to 
open and close the bleeder screw. 

7 Beginning at the left rear wheel, loosen the bleeder screw slightly, 
then tighten it to a point where it is snug but can still be loosened quickly 
and easily. 

8 Place one end of the tubing over the bleeder screw and submerge the 
other end in brake fluid in the container (see illustration). 

9  Havethe assistant pump the brakes slowly a few times to get pres- 
sure in the system, then hold the pedal firmly depressed. 

10 While the pedal is held depressed, open the bleeder screw just 
enough to allow a flow of fluid to leave the valve. Watch for air bubbles to 
exit the submerged end of the tube. When the fluid flow slows after a 
couple of seconds, tighten the screw and have your assistant release the 
pedal. 

11 Repeat Steps 9 and 10 until no more air is seen leaving the tube, then 
tighten the bleeder screw and proceed to the right rear wheel on Samurai 
models or the load sensing proportioning valve on Sidekick and Tracker 
models (see Section 9). Perform the same procedure, then repeat the pro- 
cedure at the right front wheel and the left front wheel, in that order. Be sure 
to check the fluid in the master cylinder reservoir frequently. 

12 Never use old brake fluid. It contains moisture which will deteriorate 
the brake system components. 

13 Refill the master cylinder with fluid at the end of the operation. 

14 Checkthe operation of the brakes. The pedal should feel solid when 
depressed, with no sponginess. If necessary, repeat the entire process. 

Warning: Do not operate the vehicle if you are in doubt about the effec- 
tiveness of the brake system. 
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12.7 Remove the cotter pin and slide out the clevis pin – the 
booster is fastened to the firewall by four nuts, three of which are 
visible in this photo (arrows) 


12 Power brake booster – check, removal and installation 








Refer to illustrations 12.7, 12.12 and 12.13 


Operating check 

1 Depress the brake pedal several times with the engine off and make 
sure that there is no change in the pedal reserve distance. 

2  Depressthe pedal and start the engine. If the pedal goes down slight- 
ly, operation is normal. 


Air tightness check 


3  Startthe engine and turn it off after one or two minutes. Depress the 
brake pedal several times slowly. If the pedal goes down farther the first 
time but gradually rises after the second or third depression, the booster is 
air tight. 

4  Depressthe brake pedal while the engine is running, then stop the en- 
gine with the pedal depressed. If there is no change in the pedal reserve 
travel after holding the pedal for 30 seconds, the booster is air tight. 


Removal 

5 Power brake booster units should not be disassembled. They require 
special tools not normally found in most service stations or shops. They 
are fairly complex and because of their critical relationship to brake per- 
formance it is best to replace a defective booster unit with a new or rebuilt 
one. 

6 Toremove the booster, first remove the brake master cylinder as de- 
scribed in Section 8. 

7 Locate the pushrod clevis connecting the booster to the brake pedal 
(see illustration). This is accessible from the interior in front of the driver's 
seat. 

8 Remove the cotter pin from the clevis pin with pliers and pull out the 
pin. 

9 Disconnect the hose leading from the engine to the booster. Be care- 
ful not to damage the hose when removing it from the booster fitting. 

10 Remove the four nuts and washers holding the brake booster to the 
firewall. You may need a light to see them — they are up under the dash 
area (see illustration 12.7). 

11 Slidethe booster straight out from the firewall until the studs clear the 
holes and pull the booster, brackets and gaskets from the engine compart- 
ment area. 


Installation 


12 Installation procedures are basically the reverse of those for removal. 
Check the length of the booster pushrod before installing the booster (see 








12.12 To adjust the length of the booster pushrod, loosen the 
locknut and turn the pushrod in or out, as necessary, to achieve 
the specified setting 

















A  Pushrod length (see this ! Gasket 
Chapter 's Specifications) 2 Pushrod locknut 
3  Pushrod clevis 





illustration). Compare the length with this Chapters Specifications. 
Tighten the pushrod locknut securely. Tighten the booster mounting nuts 
to the torque listed in this Chapter's Specifications. 

13 Ifthe power booster unitis being replaced, the clearance between the 
master cylinder piston and the pushrod in the vacuum booster must be 
measured. Using a depth micrometer or vernier calipers, measure the dis- 
tance from the seat (recessed area) in the master cylinder to the master 
cylinder mounting flange. Next, apply a vacuum of 20 in-Hg to the booster 
(using a hand vacuum pump) and measure the distance from the end of 
the vacuum booster pushrodtothe mounting face of the booster (including 
gasket) where the master cylinder mounting flange seats. Subtract the two 
measurements to get the clearance (see illustration). If the clearance is 
more or less than specified, turn the adjusting screw on the end of the pow- 
er booster pushrod until the clearance is within the specified range. 





12.13 The booster pushrod-to-master cylinder clearance must be 
as specified — if there is interference between the two, the brakes 
may drag; if there is too much clearance, there will be excessive 

brake pedal travel 


і Gasket 3 Clearance 
2 Booster pushrod 4 Master cylinder 
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13.5 On Sidekick and Tracker models, loosen or tighten the 
self-locking nut until the parking brake lever travel is 
as specified 





13.4 On Samurai models, loosen the stopper nut (1) and turn the | | | 
adjusting nut (2) while holding the hold nut (3) with a wrench to 1 Parking brake cable 3 Parking brake lever 

prevent the inner cable from twisting — tighten or loosen until 2  Self-locking nut 
the parking brake lever travel is as specified 





14 Afterthe final installation of the master cylinder and brake hoses and Sidekick/Tracker 
lines, the brake pedal height and free play must be adjusted and the sys- 
tem must be bled. See the appropriate Sections of this Chapter for the pro- 
cedures. 


Refer to illustration 14.4 

2  Removethe rear wheel and brake drum. Loosen the self-locking nut 
(see illustration 13.5). 

3 Following the procedure in Section 6, remove the brake shoes, then 
disconnect the parking brake cable end from the parking brake lever. 

4 Compress the cable housing retainer tangs at the brake backing plate 
(see illustration) and push the cable and housing through the backing 
plate. 

Refer to illustrations 13.4 and 13.5 5 Remove the self-locking nut and disconnect the cable at the lever, 
1 The adjustment of the parking brake, often overlooked or put off by then pry cable out of the slot in the frame bracket. 

many motorists, is actually a fairly critical adjustment. If the parking brake 

cables are too slack, the brake won't hold the vehicle on an incline -it Samurai 

they're too tight, the brakes may drag, causing them to wear prematurely. Refer to illustrations 14.6a and 14.6b 

Another detrimental side effect of a tightly adjusted parking brake cable is 6 With a pair of pliers, remove the parking brake lever return spring 

the restriction of the automatic adjuster assembly on the rear drum brakes, then remove the clip and pin (see illustrations). T 
which will not allow them to function properly. i | 7 Loosen the stopper nut and remove the adjusting nut while holding 
2 Thefirst step in adjusting slack parking brake cables is to ensure the the hold nut (see illustration 13.4). 

correct adjustment of the rear drum brakes. This can be accomplished by | j 

making a series of forward and reverse stops (approximately 10 of them), All models 

which will bring the brake shoes into proper relationship with the brake 
drums. 

3 Raise the rear of the vehicle and support it securely on jackstands. 

4 OnSamurai models, loosen the stopper nut and turn the adjusting nut 
while holding the hold nut (see illustration). LH | | 4 

5 On Sidekick and Tracker models, loosen or tighten the self-locking “ К, silio кайы Acl: ‘> | 
nut (see illustration). Eoi hk ЫТ К 
6 Release the parking brake and apply it, making sure it travels within ена гала б WENN К 
specifications. If it travels too far, tighten the equalizerlocknuta little more. VC NOIL 
If the travel is less than the Specifications, the locknut will have to be loos- ч 

ened. 

7  Afterthe parking brake has been properly adjusted, place the handle 
inthe released position and rotate the rear wheels, making sure the brakes 
don't drag. 

8 Lower the vehicle and test the operation of the parking brake on an 
incline. 





13 Parking brake — adjustment 





8 Installation is the reverse of the removal procedure. Be sure to adjust 
the parking brake as described in Section 13. 












14 Parking brake cables — replacement 








Е i EA м niu - > ла ل‎ ome au 
14.4 Compress the retainer tangs (arrows) to free the cable and 
housing from the backing plate 


1 Release the parking brake. On Sidekick and Tracker models loosen 
the rear wheel lug nuts. Raise the rear of the vehicle and support it secure- 
ly on jackstands. 
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14.6a With a pair of pliers, remove the parking brake lever 
return spring... 





15 Brake light switch — removal, installation and adjustment 





Refer to illustration 15.4 

1  Removethe lower dash panel trim under the steering column (Chap- 
ter 11). 

2  Locatethe brake light switch, which is mounted atthe top of the brake 
pedal support and unplug it. 

3 Unscrew the locknut on the switch and unscrew the switch from its 
bracket. 

4 Installation is the reverse of removal. To adjust the switch, loosen the 
locknut and turn the switch in or out until the plunger clearance is within 
the range listed in this Chapter's Specifications (see illustration). Tight- 
en the locknut when the correct adjustment is obtained. 





16 Anti-lock brake system — general information 





The Anti-lock brake systemis designed to maintain vehicle maneuver- 
ability, directional stability and optimum deceleration under severe brak- 
ing conditions on most road surfaces. It does so by monitoring the 
rotational speed of the wheels and controlling the brake line pressure dur- 
ing braking. This prevents the wheels from locking up prematurely. 

Two types of systems are used: Rear Wheel Anti-lock (RAWL) and 
Four Wheel Anti-lock (ABS VI). RAWL only controls lockup on the rear 
wheels, whereas ABS VI prevents lockup on all four wheels. 


Actuator assembly 

The actuator assembly includes the master cylinder and control 
valve(s) which consists of a dump valve an isolation valve. The valve op- 
erates by changing brake fluid pressure in response to signals from the 
control module (RAWL) or the electronic brake control module (ABS VI). 


Control module (RAWL) or electronic control module 
(ABS VI) 

The control module (RAWL) models is mounted behind the driver side 
of the instrument panel adjacent to the fuse block. The electronic brake 
control module (ABS VI) is mounted on the passenger side of the brake 
pedal brace. The function of the module is to accept and process informa- 
tion received from the speed sensors and brake light switch to control the 
hydraulic line pressure, avoiding wheel lock up. The module also 
constantly monitors the system, even under normal driving conditions, to 
find faults with the system. 

If a problem develops within the system, the BRAKE warning light will 
glow on the dashboard. A diagnostic code will be stored, which when re- 
trieved by a service technician, will indicate the problem area or compo- 
nent. 









... then remove the parking brake cable clip and pin 


15.4 To adjust the 
brake light switch, 
loosen the lock- 
nut (1) and turn 
switch in or out 
until the clearance 
(A) is as specified 








Speed sensor(s) 

The single speed sensor on RAWL models is located in the rear differ- 
ential carrier. On ABS VI models, there is a speed sensor on each front 
wheel and a single sensor in the rear differential carrier. The speed sen- 
sor(s) sends a signal to the control module indicating the rotational speed 
of the rear and/or front wheels. 


Brake light switch 

The brake light switch (see Section 15) signals the control module 
when the driver steps on the brake pedal. Without this signal the anti-lock 
system won't work. 


Diagnosis and repair 

If the BRAKE warning light on the dashboard comes on and stays on, 
make sure the parking brake is not applied and there's no problem with 
the brake hydraulic system. If neither of these is the cause the system is 
probably malfunctioning. Although a special electronic tester is necessary 
to properly diagnose the system, the home mechanic can perform a few 
preliminary checks before taking the vehicle to a dealer service depart 
ment which is equipped with this tester. 

a Make sure the brakes, calipers and wheel cylinders are in good 
condition. 

b Check the electrical connectors at the control module assembly. 

c Check the fuses. 

d Follow the wiring harness to the speed sensors and brake light 
switch and make sure all connections are secure and the wiring 
isn't damaged. 

If the above preliminary checks don't rectify the problem, the vehicle 

should be diagnosed by a dealer service department. 
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Specifications 


Torque specifications 


Front suspension 
Samurai 
Leaf spring U-bolt nuts .................................. 
Loaf spring shackle pin nut TEE 
Leat spring eye-to-frame BDûlî ................ as 
Sidekick and Tracker 
Front strut/&hack absorber upper mounting nuts 2............. 
Front strut/shock absorber-to-steering knuckle nuts 
Lower control arm 
Front nut... ee ees 
Rear nut ........... ee 
Закот stud nut DEDE 
Balljoint-to-Iower arm nuts. ..................... ‚у... 
Spindle-to-steering knuckle bolts... lle 


Rear suspension 
Gamural od Rn. 


Sidekick and Tracker 

Rear ballioint boss bolts... ool ne 
Upper arm bolts .... loisir RR e 
Proportioning stay bolts ..................... ne 
Trailing rod nuts... loose 


Steering 

Steering wheel nut... lille) 
steering gear mounting bûltS .............. sss 
Intermediate shaft pinch bolt re 
Pitman arm-to-steering gear NUÎ ........... 11.10 
Tie-rad end ballstudmut ........... llli 
Steering shaft rubber joint bolts c... eee 
Pitman arm nut 

Samurai 

Drag rod пш... I e e t ne 


sidekick and Tracker 
Genter link nut END 
ldler armi Aut ааа 


Wheel lug nuts 





1 General information 





Refer to iustrations 1.1 and 12 


Samurai models covered by this manual utilize a solid front axle, sus- 
pended by two leaf springs. А dual-action shock absorber is mounted on 
each side. Tha steering knuckles pivot on kingpins and a stabilizer bar 
controls body roli (see Illustration). 

The rear axle on Samurai models is also suspended by two leat springs 
and two dual-action telescopic shock absorbers (see illustration). А sta- 
bilizer bar is installed on most models. 

Tracker and sidekick models employ a strut/shock absorber design 
front suspension Coil springs are mounted between the lower arm and 
the frame. The rear suspension uses coil springs and a solid axle, located 
by trailing rods and a control агт. 

Steering із either manual or power assisted. A recirculating ball type 
steering gearbox transmits the turning force through the steering linkage 
to the steering knuckle. A steering damper is mounted between the frame 
and the Pitman arm to reduce unwanted bump steer. An intermediate 
shaft connects the steering gear ta the steering column. 

Frequently, when working on the suspension or steering system com- 
ponents, you may como across fasteners which seem impossible to loos- 
en. These fasteners on the underside of the vehicle are continually 
subjected to water. road grime, mud, etc., and can become rusted or "fro- 
zen”, making them extremely difficull to remove. in order to unscrew these 
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stubborn fasteners without damaging them (or other components). be 
sure to use lots of penetrating oil and allow it ta soak in for a while. Using 
a wire brush 10 clean exposed threads will also ease removal af the nul 
or bolt and prevent damage to the threads. Sometimes a sharp blow with 
a hammer and punch is effective in breaking the bond belweer a nut and 
bolt threads, but care must be taken to prevent the punch from slipping 
off the fastener and ruining the threads, Heating the stuck fastener and 
surrounding area with a torch sometimes helps feo, but isnt recom- 
mended because of the obvipus dangers associated with fire. Long break- 
er bars and extension, or “cheater.” pipes willincrease leverage, but never 
use an extension pipe on a ratchet — the ratcheting mechanism could be 
damaged. Sometimes, turning the nut or bolt in the tightening (clockwise) 
direction first will help to break itloose. Fasteners that require drastic mga- 
sures to unscrew should always be replaced with new ones. 

Since most of the procedures that arc dealt with in this chapter involve 
jacking up the vehicle and working underneath it, a qood pair of jackstanas 
will bo needed, A hydraulic floor jack is the preferred typa of jack to lift the 
vehicle, and it can also be used to support certain components during vari- 
ous operation. Warning: Never, under any circumstances, rely on a jack 
to support the vehicle while working an it. Whenever any of the suspension 
or steering fasteners are loosened or removed they musi be inspected 
and, if necessary, be replaced with new ones of the same part number or 
of orginal equipment quality and design. Torque specifications must be 
followed for proper reassembly and component retention. Never attempt 
to heat or straighten any suspension ar steering component. instead, ге- 
place any benl or damaged part with a new one. 
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2.2 Remove the stabilizer bar-to-leaf spring plate bolt (arrow) to 
detach the bar 





2.5 Before removing the stabilizer bar, be sure there are 
alignment marks where indicated 


! Alignment paint 2  Barmount bushing 








2.6 Stabilizer bar mounting details (Sidekick and 


Tracker models) 
1 Nut 5 Bushing 
2 Suspension arm 6 Nut 
3 Stabilizer ball joint 7 Bolt 
4 Washer 8  Stabilizer bar 











2.3 The stabilizer bar is attached to the frame with two brackets 
like this — remove the bolts (arrows) to detach the bar — the rubber 
bushings should be replaced if they are hard, cracked or 
otherwise deformed 





2 Front stabilizer bar — removal and installation 





Removal 

1 Apply the parking brake. Raise the front of the vehicle and support it 
securely on jackstands. 

Samurai 

Refer to illustrations 2.2 and 2.3 

2 Remove the stabilizer bar-to-leaf spring plate bolts, (see illustra- 
tion). 

3 Remove the stabilizer bar bracket bolts and detach the bar from the 
vehicle (see illustration). 

4 Pull the brackets off the stabilizer bar and inspect the bushings for 
cracks, hardness and other signs of deterioration. If the bushings are dam- 
aged, replace them. 


Sidekick and Tracker 

Refer to illustrations 2.5 and 2.6 

5 Before removing the stabilizer bar, check to see if alignment marks 
are present where the bushings support the bar (see illustration). If none 
are visible, apply them (this will help center the bar when installing it). 

6 Remove the stabilizer ball joint from the front suspension lower arms 
noting how the spacers, washers and bushings are positioned (see illus- 
tration). 

7 Remove the stabilizer bar bracket bolts and detach the bar from the 
vehicle (see illustration 2.6). 


Installation 


Samurai 

8 Position the stabilizer bar bushings on the bar with the slits facing the 
top of the vehicle. 

9 Pushthe brackets over the bushings and raise the bar up to the frame. 
Install the bracket bolts but don't tighten them completely at this time. 
10 Install the stabilizer bar-to-lower control arm bolts, washers, spacers 
and rubber bushings and tighten the nuts securely. 

11 Tighten the bracket bolts. 


Sidekick and Tracker 
12 Positionthe stabilizer bar bushings on the bar with the slits facing the 
front of the vehicle. Note: Align the bushings with the alignment marks on 
the bar (see illustration 2.5). 

13 Pushthe brackets over the bushings and raise the bar upto the frame. 
Install the bracket bolts but do not tighten them completely at this time. 
14 Install the stabilizer ball joint. 

15 Tighten all the fasteners securely. 
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3.2 When removing the front shock absorber, remove the lock- 
nut first then the stem nut — it may be necessary to hold the stem 
with an open end wrench or locking pliers to prevent it 

from turning 





3 Front shock absorber (Samurai models) — removal 
and installation 





Refer to illustrations 3.2 and 3.3 

Hemoval 

1  Loosenthe wheel lug nuts, raise the vehicle and support it securely on 
jackstands. Apply the parking brake, Remove the wheel. 

2 Remove the upper shock absorber locknut, then remove the upper 
shock absorber stem nut (see illustration). Use an open end wrench to 
keep the stem from turning. If the nut won't loosen because of rust, squirt 
some penetrating oil on the stem threads and allow it to soak in for awhile, 
It may be necessary to keep the stem from turning with a pair of locking 
pliers, since the flats provided for a wrench are quite small. 

3  Removethelower shock mount nut (see illustration) and remove the 
shock absorber. Remove the washers and the rubber grommets from the 
top of the shock absorber. 


Installation 


4 Extend the new shock absorber as far as possible. Position a new 
washer and rubber grommet on the stem and guide the shock up and into 
the upper mount. 

5 Install the upper rubber grommet and washer and wiggle the stem 
back-and-forth to ensure that the grommets are centered in the mount. 
Tighten the stem nut securely, then install the locknut. 

6 Install the lower mounting nut and tighten it securely. 





4  Frontleaf spring (Samurai models) — removal and installation 


Hefer to illustrations 4.4 and 4.6 

Warning: Whenever any of the suspension or steering fasteners are loos- 
ened or removed they must be inspected and, if necessary, replaced with 
newones of the same part number or of original equipment quality and de- 
sign. Torque specifications must be followed for proper reassembly and 
component retention. 


Removal 


1 Loosen the front wheel lug nuts, raise the front of the vehicle and sup- 
port it securely on jackstands. Remove the wheel. 

2  Supportthe axle assembly with a floor jack positioned underneath the 
differential. Raise the axle just enough to take the spring pressure off of the 
shock absorbers. 








3.3 Thelower end of the shock absorber is connected to the 
front axle housing by a nut and washer 


к E 


4.4 The front axle must be supported before removing the 
stabilizer bolt (1), front shock absorber nut (2) and 
the four U-bolt nuts (3) 


4.6 Remove the shackle pin bolt and nut (arrow) 


3  Disconnectthe shock absorber from the axle bracket (see Section 3). 
4  Supportthe axle, then unscrew the U-bolt nuts (see illustration). Re- 
move the spring plate. 

5 Remove the spring eye-to-frame bracket bolt. 

6 Remove the spring-to-shackle bolt and remove the spring from the 
vehicle (see illustration). 
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Installation 

7  Installationisthe reverse ofthe removal procedure. Be sure to tighten 
the spring mounting bolts and the spring plate U-bolt nuts to tha specified 
torque. Note: The vehicle must be standing al normal ride height before 
tightening the front and rear mounting DONS. 





5 Front strut/'shock absorber assembly (Sidekick and 
Tracker models) — removal and inatailation 





Refer to illustrations 5.3, 5.5 and 5.6 
Nate: The shock absorbers are nol serviceable and must be replaced as 
completa assemblies. 


Removal 

1 Loosen the front wheel lug nuts, raise the vahicle and support it se- 
curely on jackstands. Remove the wheel. 

2 Place a floor jack under the lower control arm and raise it slightly. The 
tack must remain in this position throughout the entira procedure. 


3 On 1996 models, remove the bolt and ABS VI speed sensor harness 
from the strut. 

4 Remove the clip securing the brake hose to the strut/shock absorber 
(see illustration). 

> Unscrew the three upper mount-to-strut tower retaining nuts (see il- 
lustration). 

Б Remove the strut-to-spindle nuts and bolts (see illustration). 

7 Separate the strut/shock absorber assembly trom the spindle and re- 
move it from the vehicle. Ba careful not to overextend the driveaxla. 


installation 

B Guide tha assembly into position inthe wheel well, pushing the upper 
mount studs through the holes in the strut tower. Install the three nuts and 
tighten them to the specitiad torqua. 

8 = Insert the spindie into the lower mounting flange of the strut/shock 
assembly and install the two bolts from the front side. install the nuts and 
tighten them to the specified torque. 

10 Remove the jack from undar the lower control arm and install the 
brake hose clip without twisting the brake hose. 





5.3 Using a pair of pliers, remove the clip — when 
attaching the clip, make sure not to twiat the brake hose 


Nj 


} | je 


S » 


5.6 Remove the strut-to-spindie bolts — it may be necessary to 
drive out the bolts with a hammer and punch 










L=" 






5.5 The upper end of the front strut/shock absorber assembly 
is fastened to the shock tower with three support nuts 





6.8 Use a Поогјаск to support the suspension arm and 
slowly release the Spring pressure 





230 Chapter 10 Suspension and steering systems 


11 Install the wheei, lower the vehicle and tighten the lug nuts to the 
torque specified in Chapter 1. 





& Front coil spring (Sidekick and Tracker models) — removal 
and installation 





Hefer to itustrations 6.8 and 6.11 


Warning: The following procedure is potentially dangerous — be very 


careful when lowering the jack to release the spring pressure. 


Hemoval 

1 Loosen the wheel lug nuts on the side to be dismantled. Raise the ve- 
hicle, support it securely on jackstands and remove the wheel. 

e Remove the locking hub (see Chapler 8). 

3 Remove the front driveaxie snap-ring and washer (see Chapter В). 
4 Remove the brake caliper and hang it out of the way with a piece of 
wire (sae Chapter 9) 

5 Remove the brake disc (see Chapter 9). 

& Disconnect the stabilizer har joint from the lower control arm (see 
Section 2). 

7 Remove the tie-rod end from the steering knuckle (see Section 18). 
B Use a jack to support the lower suspension arm (see illustration). 
8 Remove the steering knuckle (see Section 8). 

10 Slowly lower the jack until the coil spring is completely extended, then 
remove the coil spring. 


installation 

Note: fhe upper and lower diameters of fhe сон spring are diferent. 

11 Guide the small diameter end ol the call spring up into the upper pock- 
et and place the larger diameter and in the spring seat area of the control 
arm (see illustration). 

12 The remainder of the installation procedure is the reverse of removal. 
Tighten all fasteners to the specified torque. 








6.11 Install the small diameter end of the coil spring in the upper 
pocket and the large diameter end in the spring seat - make sure 
the end of the apring is positioned in the depressed area of 
the seat 

A та! diameter 


B Large diameter C Spring seat 





7 Front suspension lower arm (Sidekick and Tracker 
models) — removal and installation 





Alefer to iffustraton 7.3 

1  Loosenthe wheellug nuts, raise the vehicle and support it securely on 
jackstands. Remove the wheel. 

2 Remove the coil spring (see Section 6}. 

3 Remove the suspension arm-to-trame bolts (see illustration). 

à Installation is the reverse of removal. The vehicle should be sitting at 
normal ride height before tightening the агт-іо-їгагте polls to the terque 
listed in this Chapter's Specifications. 








73 Remove the suspension arm-to-frame bolts 





8 Steering knuckle (Sidekick and Tracker 
models) — removal and inslallalion 





Refer to illustrations 8.10 and 8.15 


Warning: Whenever any of fhe suspension or steering fasteners are foos- 
ened or removed they must be inspected and, if necessary, replaced with 
new ones of the same part number ar of original equipment quality and de- 
sign. Torque specifications must be followed for proper reassembly and 
component retention. Dust created by the brake system may contam as- 
bestos, which is harmful to your health. Never blow fl out with compressed 
air and don't inhale any ûf it Do not, under any circumstances, use petra- 
leum-basedsolvents to clean brake parts. Use brake cleaner or denatured 
alcohol only. 


Hemoval 


1 Loosenthe wheellug nuts, raise the vehicle and support it securely an 
jackstands. Remove the wheel. Remove the brake caliper and support it 
with a piece of wire as described in Chapter 9. 

2 Support the lower suspension arm with a floor jack. 

З Remove the brake disc (sce Chapter 9) and the freewheel nub as- 
sembly (see Chapter 8). 

4 Remove the driveaxle snap-ring and washer (see Chapter 8). 

5 Remove the brake dust cover (see Chapter 9). 

6 With a soft face hammer, tap the wheel spindle off. 

т Remove the strut/shock absorber-to-steering knuckle bolls/mnuts (seg 
Section 5). 

8 Separate the tie-rod from the sleering knuckle arm as outlined in Sec- 
tion 18. 

9 Separate the balljoint from the steering knuckle (see Section 9). 

10 Remove the steering knuckle assembly fram the strut/shack, bailjaint 
and driveaxle. Ifthe steering knuckle will not break loose from the balljoınt. 
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8.10 It may be necessary to tap the steering knuckle with a 
hammer to break the balljalnt loose 


it may be necessary to hit the steering knuckle with a hammer (see illus- 
tration). if the driveaxle sticks in the hub spiines, push It from the hub with 
a pullertool, Support the end of the driveaxie with a piece of wire to prevent 
damage to the inner GV joint. 


installation 

1t Guide the knuckle assembiy into position, inserting the driveaxle into 
the hub. 

12 Push the knuckle into the shock flange and install the bolts, but don't 
lighten them yet. 

13 Insert the balljoint stud into the steering knuckle hole and install the 
nut, but don't tighten it yet. 

14 Attach the tic-rod to tha steering knuckle arm as described in Section 
18. Tighten the strut bolt nuts, the balljoinit nut and the tie-rod nut to the 
specified torque values. 

15 Attach the wheel spindle to the steering knuckle using GM sealant 
1252751 and GM lubricant 1052196 (see Hipstration) or equivalent. 

18 Install the brake dust cover, tightening the fasteners to the torque 
listed in the Chapter 9 Specificatians. 

ı7 Install the freewheel hub assembly and brake disc. 

18 Install the driveaxle snap-ring and washer. 

19 Install the caliper as outlined in Chapter 9. 

20 Remove the floor jack supporting the suspension arm. 

21 Install the wheel and lug nuts. 

22 Lower the vehicle and tighten the lug nuts to the torque listed in the 
Chapter 1 Specifications. 
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9  Balljoints (Sidekick and Tracker models) – check 
and replacement 





Refer to itustration Э.В 

Warning: Whenever any of the suspension or steering fasteners are loos- 
enedorremoved, they must be inspected and, If necessary, replaced with 
new ones of the same part number or af original equipment quality and de- 
sign. Torque specifications must be followed for proper reassembly and 
component retention, 


Check 


1 Raise the vehicle and support it securely on jackstands. 
2  Visually inspect the rubber boot for cuts, tears or leaking grease. If 


any of these conditions are noticed, the balljoint should be replaced. 





8.15 When attaching the wheel spindle to the steering knuckle, 
be sure to use the sealant and lubricant in the areas shown 


f GM silicone sealer 81052751 far equivalent] 
2 GM lubricant #1052796 {от equivalent} 


3 Place a large pry bar under the balljoint and attempt to push the ball- 
joint up. Next, position the pry bar between the steering Knuckle and the 
lower arm and apply downward pressure. if any movementis seen or felt 
during either of these checks, a worn aut Dalljoint is indicated. 

4  Haveanassistant grasp the tire at the top and bottom and shake the 
top of the tire in an in-and-out motion. Touch the balljoint stud nut. If any 
looseness is felt, suspect a worn nut Бајот stud or a widened hole in the 
steering knuckle boss. If the lalter problem exists, the sleering knuckle 
should be replaced as well as the bailjoint. 


Heplacement 

5  Loosenthewheesllug nuts, raise the vehicle and support it securely on 
jackstands. Remove the wheel, 

G Support the lower suspension arm with a floor jack. 

f Remove the steering knuckle (see Section 8). 

З Unscrew the three balljoint-to-lower arm bolts and remove the ball- 
oint (see illustration). 

Э Toinstallthe balljaint, position it on the lower arm and install the three 
bolts to the specified torque. 

10 Install the steering knuckle (see Section 8j and remove the floor jack. 
11 The remainder of the installation procedure is the reverse of removal. 
12 Install the whael and lug nuts. Lower the vehicle and tighten the lug 
nuts to the specifies torque. 





ӨН Location of the three balljoint stud nuts on the lower 
suspension arm 


10 | 
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10.2a The lower end of the rear shock absorber on Samurai 
models mounts to a stud on the leaf spring plate and is retained 
by a nut and washer 


10 Rear shock absorber - removal and installation 


Refer to illustrations 10.2a, 10.2b, 10.3a and 10.3b 

Warning: Whenever any of the suspension or steering fasteners are loos- 
ened or removed, they must be inspected and, if necessary, replaced with 
new ones of the same part number or of original equipment quality and de- 
sign. 


Removal 

1 Loosen the rear wheel lug nuts, raise the rear of the vehicle and sup- 
portit securely on jackstands. Block the front wheels and remove the rear 
wheel(s). 

2 Position a floor jack under the rear axle housing and raise it just 
enough to take some of the spring pressure off the shock absorber. On 
Samurai models, remove the lower nut and washer. On Sidekick and 
Tracker models, remove the shock absorber lower mounting bolt (see il- 
lustrations). 

3 Оп Samurai models, remove the upper mounting nut and washer 
(see illustration) and detach the shock absorber. On Sidekick and Track- 


10.3a The upper end of the rear shock absorber on Samurai 
models mounts to a stud on the frame by a nut and washer 








OUTSIDE 


10.2b The lower end of the rear shock absorber on 
Sidekick/Tracker models is retained by a bolt and nut - when 
installing the shock, be sure to install the bolt and nut as shown 


1 Lower nut 2 Bolt 


er models, remove the shock absorber lock nut, then remove the shock 
absorber nut and detach the shock absorber (see illustration). 


Installation 


4 Installation is the reverse of the removal procedure. Be sure to tighten 
the fasteners securely. 


11 Rear leaf spring (Samurai models) — removal and installation 


Warning: Whenever any of the suspension or steering fasteners are loos- 
ened or removed they must be inspected and, if necessary, replaced with 
new ones ofthe same part number or of original equipment quality and de- 
sign. Torque specifications must be followed for proper reassembly and 
component retention. 


Removal 
1 Loosen the rear wheel lug nuts, raise the rear of the vehicle and sup- 
port it securely on jackstands. Remove the wheel. 





10.3b The upper end of the rear shock absorber on 
Sidekick/Tracker models mounts on the frame and is retained by 
two nuts 


1 Shock absorber nut 2 


Locknut 
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2 Support the rear axle assembly with a floor jack positioned under- 
neath the differential. Raise the axle just enough to take the spring pres- 
sure off of tha shock absorbers. 

3 Disconnect the shock absorber from the axle bracket (see Sec- 
than 10). 

4 Supportthe axle, then unscrew the U-bolt nuts (see Illustration 4.5). 
Remove the spring plate. 

5 Remove (һе spring eye-ta-frame bracket bolt. 

6 Remove the spring-to-shackle halt and remove the spring from the 
vehicle. 


installation 


?  |nstallationis the reverse of the removal procedure. Be sure to tighten 
the spring mounting bolts and the spring plate U bolt nuts to the specified 
torque. Note: fhe vehicle must be standing at normal пае height betore 
tightening the front and rear mounting Bolts. 





12 Hear suspension trailing rod (Sidekick and Tracker 
models) — removal and installation 





Refer to iusiration 12.2 


Hemoval 


1 Loosenthewheellugnuis, raise the vehicle and suppor li securely an 
iackstands. Remove the wheel and place a flocr jack under the rear axle to 
support it when the trailing rod is removed. 

? Remove tha trailing rad rear attaching nut and bolt from the axle 
bracket (see Illustration), then unbolt the parking brake cable guide. 

3 Remove the front attaching bolt and nut and remove the trailing rod 
from the vehicle. 


installation 


4 Place the trailing rod in the front mounting bracket and install the bolt 
and nut (don't tighten it yet). 

5 Position the trailing rod in the axle bracket and install the nut and bolt 
(don't tighten it yet). 

б {паа the parking brake cable guide on tne trailing rod. 

7 Remove the floor jack supporting the rear axle. 

8 Install the wheel and lug nuts and lower the vehicle. Tighten the lug 
nuts to the torque listed in the Chapter 1 Specifications. 

9 With the vehicle off the jackstands and in a non-loaded condition, 
tighten the trailing rod frant and rear bolts and nuts to the specified torque. 





13 Rear suspension upper arm (Sidekick and Tracker 
models) — removal and installation 





Upper arm 
Refer to ilustratons 13.4 and 13.6 


Removal 

1 Raise the rear of the vehicle and support it securely on jackstands 
placed beneath the frarne rails. Block the frant wheels. 

2 Remove the proportioning valve stay from the rear suspension upper 
arm (see Chapter 9). 

3 Position a jack under the differential and raise it slightly. 

4 Remove the halljoint boss from the differential carrier (see IHustra- 
tion). 

5 Remove the upper arm-to-frame pivot bolts and nuts and remove the 
arm from the vehicle. 


Installation 


б Position the leading end ot the suspension arm in the frame bracket. 
install the pivot bolts and nuts with the bolts installed from the inside, but 
don't fully tighten the nuts at this time (see iHustration). 

т Place the other end of the arm over the differential carrier. It may be 
necessary to jack up the rear axle to align the holes. Install the balyoint 





12.2 Trailing rod mounting details — when installing the trailing 
rod, make sure the nuts and bolts are installed as shown 


ts Trailing rod 3 БО! 
2 Fear axle housing 4 Nut 





13.4 The upper suspension arm balljoint boss mounting bolts 


f  Hearsuspension 
upper arm 


2 —OBalyomt boss 
71 EIWfferential carrier 





boss bolts and tighten them to the specified torque. 

8 Install the proportioning valve stay. 

9 Remove the floor jack supporting the differential housing. 

10 Lower the vehicle and tighten the upper arm-to-frame pivot bolts tà 
lhe specified torque. 
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13.6 When installing the upper arm, be sure to 
position the nuts and bolts as shown 


1 Rear suspension 2 Bolts 


upper arm 





15.2 To remove the horn pad, pull it straight off the wheel 





14 Rear coil spring (Sidekick and Tracker models) — removal 
and installation 





Refer to illustration 14.4 


Removal 

1 Loosen the wheel lug nuts, raise the rear of the vehicle and support it 
on jackstands. Remove the wheel and place a floor jack under the rear 
axle to support it. 

2 Remove the shock absorber lower mounting bolt. 

3  Lowerthe floor jack slowly until the coil spring is fully extended, then 
remove the spring from the vehicle. 


Installation 

4 Guide the spring into position. Make sure the end of the spring rests in 
the stepped area of the spring seat (see illustration). 

5 Theremainder of installation is the reverse of the removal procedure. 





15 Steering wheel — removal and installation 





Refer to illustrations 15.2, 15.3 and 15.4 

Warning: 1996 and later models are equipped with an airbag system. Al- 
ways disable the airbags prior to working in the vicinity of the steering col- 
umn, instrument panel or airbag components to avoid the possibility of 
accidental deployment of the airbags, which could cause personal injury 
(see Chapter 12). 

1 Disconnect the cable from the negative battery terminal. Place the 
front wheels in the straight-ahead position and turn the ignition switch to 
the Lock position. On 1996 models, disable the airbag modules (see 
Chapter 12). 











14.4 When installing the coil spring, make sure the 
end of the spring sits in the stepped area 
1 Fear coil spring 3 Spring seat 
2  Hearaxle housing 4  Steppedarea 





15.3 Before removing the steering wheel, check to see if any 
relationship marks exist (arrows) — if not, use a sharp scribe or 
white paint to make your own marks 






15.4 Remove the wheel from the shaft with a puller - DO NOT 
HAMMER ON THE SHAFT! 


2 Оп 1995 and earlier models, detach the horn pad from the steering 
wheel (see illustration). On 1996 models, remove the trim cover from the 
right side of the steering wheel and disconnect the wiring connectors. Re- 
move the airbag module retaining screws (one on each side of the steer- 
ing wheel) and remove the airbag module. Place the airbag module ina 
safe place with the trim cover facing up. Warning: Be extremely careful 
when handling a live airbag module, carry the module with the trim cover 
pointed away from your body. Never place the module on any surface with 
the trim cover facing down or serious injury could occur in the event of an 
accidental deployment. 
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16.28 Mark the upper end of the intermediate shaft and universal 
joint then mark the universal joint to steering shaft (Samurai) 


3 Remove the steering wheel retaining nut and mark the relationship of 
the steering shaft to the hub to ensure steering wheel alignment (see il- 
lustration). 

4 Usea puller to detach the steering wheel from the shaft (see illustra- 
tion). Don't hammer on the steering wheel or shaft to dislodge the wheel. 
5  Toinstall the steering wheel, align the mark on the steering wheel hub 
with the mark on the shaft. On 1996 models, align the two grooves on the 
back ofthe steering wheel with the lugs on the airbag coil. Install the steer- 
ing wheel and tighten the nut to the torque listed in this Chapter's Specifi- 
cations. 

6 Тһе remainder of installation is the reverse of removal. 





16 Intermediate shaft — removal and installation 





Refer to illustrations 16.2a and 16.2b 

Warning 1: On models equipped with airbags, DO NOT rotate the steer- 
ing shaft while the intermediate shaft is removed from the vehicle or dam- 
age to the airbag coil will occur. To prevent the shaft from turning, turn the 
ignition key to the Lock position before beginning work, or wrap the seat 
belt around the steering wheel and clip the seat belt buckle into place. 
Warning 2: Whenever any of the suspension or steering fasteners are 
loosened or removed they must be inspected and if necessary, replaced 
with new ones of the same part number or of original equipment quality 
and design. Torque specifications must be followed for proper reassembly 
and component retention. Never attempt to heat, straighten or weld any 
suspension or steering component. Instead, replace any bent or dam- 
aged part with a new one. 

1 Turn the front wheels to the straight ahead position. 

2 Using white paint, place alignment marks on the upper universal joint, 
the steering shaft, the lower universal joint or lower flexible coupling and 
the steering gear input shaft (see illustrations). 

3 Remove the upper and lower universal joint pinch bolts. 

4 Pry the intermediate shaft out of the steering shaft universal joint with 
a large screwdriver, then pull the shaft from the steering gearbox. 

5 Installation is the reverse of the removal procedure. Be sure to align 
the marks and tighten the pinch bolts to the specified torque. 





17 Steering gear — removal and installation 





Refer to illustrations 17.5 and 17.6 

Warning 1: On models equipped with airbags, DO NOT rotate the steer- 
ing shaft while the steering gear is removed from the vehicle or damage to 
the airbag coil will occur. To prevent the shaft from turning, turn the ignition 
key to the Lock position before beginning work, or wrap the seat belt 
around the steering wheel and clip the seat belt buckle into place. 
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16.2b On Sidekick and Tracker models, slide the protective 
boot back to gain access to lower joint pinch bolt — be sure to 
mark the lower end of the intermediate shaft and the steering 
gear input shaft 


1 Steering gear box shaft 2 Lower joint 


e T Senn 


17.5 Usea two-jaw puller to separate the pitman arm from the 
steering gear shaft 


Warning 2: Whenever any of the suspension or steering fasteners are 
loosened or removed they must be inspected and if necessary, replaced 
with new ones of the same part number or of original equipment quality 
anddesign. Torque specifications must be followed for proper reassembly 
and component retention. Never attempt to heat, straighten or weld any 
suspension or steering component. Instead, replace any bent or dam- 
aged part with a new one. 


Removal 


1 Raise the front of the vehicle and support it securely on jackstands. 
Apply the parking brake. 

2  Placeadrain pan under the steering gear (power steering only). Re- 
move the hoses/lines and cap the ends to prevent excessive fluid loss and 
contamination. 

3 Mark the relationship of the lower intermediate shaft universal joint to 


the steering gear input shaft. Remove the lower intermediate shaft pinch : 


bolt. 

4 On Samurai models, mark the relationship of the Pitman arm to the 
shaftsoitcan be installed in the same position. Remove the nut and wash- 
er. On Sidekick and Tracker models, disconnect the center link from the 
Pitman arm (see Section 18). 

5 Remove the Pitman arm from the shaft with a two-jaw puller (see il- 
lustration). 


I 
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17.6 The steering gear is mounted to the frame rail with three 
bolts (arrows) 


6  Supportthe steering gear and remove the mounting bolts (see illus- 
tration). Lower the unit, separate the intermediate shaft from the steering 
gear input shaft and remove the steering gear from the vehicle. 


Installation 

7 Raise the steering gear into position and connect the intermediate 
shaft, aligning the marks. 

8 Install the mounting bolts and washers and tighten them to the speci- 
fied torque. 

9 On Samurai models, slide the Pitman arm onto the shaft. Make sure 
the marks are aligned. Install the washer and nut and tighten the nutto the 
specified torque. On Sidekick and Tracker models, install the center link to 
the Pitman arm and tighten the nut to the specified torque. 


10 Install the lower intermediate shaft pinch bolt and tighten it to the spe- 
cified torque. 

11 Connect the power steering hoses/lines to the steering gear and fill 
the power steering pump reservoir with the recommended fluid (see 
Chapter 1). 

12 Lower the vehicle and bleed the steering system as outlined in 
Section 20. 


18 Steering linkage - inspection, removal and installation 





Warning: Whenever any of the suspension or steering fasteners are 
loosened or removed they must be inspected and if necessary, replaced 
with new ones of the same part number or of original equipment quality 
and design. Torque specifications must be followed for proper reassembly 
and component retention. Never attempt to heat, straighten or weld any 
suspension or steering component. Instead, replace any bent or dam- 
aged part with a new one. 

Caution: DO NOT use a ‘pickle fork" type balljoint separator — it may 
damage the balljoint seals. 


Inspection 

Refer to illustrations 18.1a and 18.1b 

1 The steering linkage connects the steering gear to the front wheels 
and keeps the wheels in proper relation to each other (see illustrations). 
The linkage consists of the Pitman arm which is fastened to the steering 
gear shaft. On Samurai models, the Pitman arm moves the drag rod back- 
and-forth. The back-and-forth motion of the drag rod is transmitted to the 
steering knuckles through a tie-rod assembly. On Sidekick and Tracker 
models, the Pitman arm moves the center link back-and-forth. The center 
link is supported on the other end by an idler arm. The back-and-forth mo- 
tion of the center link is transmitted to the steering knuckles through a pair 
of tie-rod assemblies. 





STEERING LOWER SHAFT 







DRAG ROD- STEERING DAMPER ~ 


PITMAN ARM 


j STEERING UPPER SHAFT 


KNUCKLE ARM 


- STEERING GEAR 


18.1a Samurai steering linkage components 
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18.1b Sidekick and Tracker steering 
linkage components 


Knuckle 
Center link 
Steering wheel 
Steering intermediate shaft 
Tie-rod 
Steering gear 
Pitman arm 
Idler arm 
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2 Set the wheels in the straight ahead position and lock the steering 
wheel. 

3  Raiseone side of the vehicle until the tire is approximately 1-inch off 
the ground. 

4  Mounta dial indicator with the needle resting on the outside edge of 
the wheel. Grasp the front and rear of the tire and using light pressure, 
wiggle the wheel back-and-forth and note the dial indicator reading. If the 
play inthe steering system is excessive, inspect each steering linkage piv- 
ot point and ball stud for looseness and replace parts if necessary. 

5 On Sidekick and Tracker models, raise the vehicle and support it on 
jackstands. Push up, then pull down on the center link of the idler arm, ex- 
erting a force of approximately 25 pounds each way. Measure the total dis- 
tance the end of the arm travels. If the play is excessive, replace the idler 
arm. 

6 Check for torn ball stud boots, frozen joints and bent or damaged link- 
age components. 


Removal and installation 

Refer to illustrations 18.9, 18.10 and 18.33 

Tie-rod 

7  Loosenthe wheel lug nuts, raise the vehicle and supportit securely on 
jackstands. Apply the parking brake. Remove the wheel. 

8 Remove the cotter pin and loosen, but do not remove, the castellated 
nut from the ball stud. 

9 Using a two jaw puller, separate the tie-rod end from the steering 
knuckle (see illustration). Remove the castellated nut and pull the tie-rod 
end from the knuckle. 

10 If the tie-rod or tie-rod end must be replaced, measure the distance 
from the end of the rod end connector to the center of the ball stud and 
record it. Loosen the locknut and unscrew the tie-rod end (see illustra- 
tion). 

11 Lubricate the threaded portion of the tie-rod end with chassis grease. 
Screw the new tie-rod end into the adjuster tube and adjust the distance 
from the tube to the ball stud to the previously measured dimension. The 










number of threads showing on the tie-rod and tie-rod end should be equal 
within three threads. Don't tighten the locknut yet. 

12 Toinstallthe tie-rod, insert the tie-rod end ball stud into the center link 
or drag rod until it's seated. Install the nut and tighten it to the specified 
torque. If the ball stud spins when attempting to tighten the nut, force it into 
the tapered hole with a large pair of pliers. 

13 Connectthe tie-rod end to the steering knuckle and install the castel- 
lated nut. Tighten the nut to the specified torque and install a new cotter 
pin. If necessary, tighten the nut slightly to align a slot in the nut with the 
hole in the ball stud. 





18.9 Use a two-jaw puller to detach the tie-rod end from the 
steering knuckle 
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18.10 Exploded view of the tie-rod end 


1 Cotter pin 4 Nut 
2 Nut 5 Tie-rod end connector 
З Tierod 6 + ‘Tie-rod end 





14 Tighten the locknuts on the tie-rod connector. 

15 Install the wheel and lug nuts, lower the vehicle and tighten the lug 
nuts to the specified torque. Drive the vehicle to an alignment shop to have 
the front end alignment checked and, if necessary, adjusted. 


Idler arm (Sidekick and Tracker) 

16 Raise the vehicle and support it securely on jackstands. Apply the 
parking brake. 

17 Loosen but do not remove the idler arm-to-center link nut. 

18 Separate the idler arm from the center link with a two jaw puller. Re- 
move the nut. 

19 Remove the idler arm-to-frame bolts. 

20 То install the idler arm, position it on the frame and install the bolts, 
tightening them to the specified torque. 

21 Insert the idler arm ball stud into the center link and install the nut. 
Tighten the nut to the specified torque. If the ball stud spins when attempt- 
ing to tighten the nut, force it into the tapered hole with a large pair of pliers. 


Drag rod (Samurai) 

22 Raise the vehicle and support it securely on jackstands. Apply the 
parking brake. 

23 Separate the tie-rod end from the drag rod. 

24 Separate the drag rod from the Pitman arm. 

e5 Installation is the reverse of the removal procedure. If the ball studs 
spin when attempting to tighten the nuts, force them into the tapered holes 
with a large pair of pliers. Be sure to tighten all of the nuts to the specified 
torque. 


Center link (Sidekick and Tracker) 

26 Raise the front of the vehicle and support it securely on jackstands. 
Apply the parking brake. 

27 Loosen, but do not remove, the nut securing the center link to the tie- 
rod. Separate the joint with a two jaw puller then remove the nut. 

28 Separate the center link from the Pitman arm. 

29 Separate the center link from the idler arm. 

30 Installation is the reverse of the removal procedure. If the ball studs 
spin when attempting to tighten the nuts, force them into the tapered holes 
with a large pair of pliers. Be sure to tighten all of the nuts to the specified 
torque. 


Pitman arm 
31 RefertoSection 17 of this Chapter for the Pitman arm removal proce- 
dure. 


Steering damper (Samurai) 
32 Raise the front of the vehicle and support it securely on jackstands. 
33 Unbolt the damper from the damper stay (see illustration). 








18.33 Remove the nuts and bolts (arrows) to remove the 
steering damper 


34 Remove the damper to frame nut and remove the damper from the 
vehicle. 
35 Installation is the reverse of the removal procedure. 


19 Power steering pump (Sidekick and Tracker 
models) — removal and installation 





Refer to illustration 19.7 


Hemoval 


1  Disconnect the cable from the negative terminal of the battery. 

2 Place a drain pan under the power steering pump. Remove the drive- 
belt (see Chapter 1). 

3  Loosenthe power steering pressure hose union bolt and let the fluid 
drain out, then remove the hose. 

4 Disconnect the power steering suction hose from the power steering 
fluid reservoir. 

5 Disconnect the power steering pressure switch electrical connector 
from the pump. 

6 Remove the engine oil filter (see Chapter 2). 

7 Remove the power steering pump mounting and adjusting bolts (see 
illustration). 

8 Remove the pump from the vehicle, taking care not to spill fluid on the 
painted surfaces. 





19.7 Power steering 
pump mounting 
details — (Sidekick and 
Tracker models) 


1 Power steering pump 

2 Power steering pump 
mounting bolt 

3 Power steering pump 
adjusting bolt 

4 Center link 
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METRIC TIRE SIZES 
Р 185 , 80 R 13 


TIRE TYPE РА 





AIM DIAMETER 


P- PASSENGEH ASPECT RATIO {INCHES} 
T- TEMPORARY (SECTION HEIGHT] 13 
G- COMMERCIAL ‘SECTION WIDTH) 14 
SECTION WIDTH J 15 
MILLIMETERS) 8D CONSTRUCTION TYPE 
185 R- RADIAL 
ЕЕ B- BIAS — BELTED 
- nC D- DIAGONAL BLAS) 
SECTION 
WIDTH 
SECTION 
НЕНТ 


21.1 Matric tire size code 





installation 

$ Installation is the reverse of removal. 

10 Fill the power steering reservoir with the recommended fluid and 
bleed the system following the procadure described in the next Section. 
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20 Power steering system — bleeding 





1 Following any operation in which the power steering fluid lines have 
baen disconnected, the power steering system must be bled to remove all 
air and obtain proper steering performance. 

о With the front wheels in the straight ahead position, check the power 
steering fluid level and, if low, add fluid until it reaches the Cold mark on the 
dipstick. 

3 Start the engine and allow it to run at fast idle. Recheck the fluid level 
and add more if necessary to reach the Gold mark on the dipstick. 

4  Blecd the system by turning the wheels from side-to-side, without hit- 
ting the stops. This wili work the air out of the system. Keep the reservoir 
full of fluid as this is done. 

5 When the air is worked out of the system, return the wheels to the 
straight ahead position and leave the vehicle running for several more 
minutes betore shutting it off. 

6 Road test the vehicle їо be sure the steering system 15 functioning 
normally and noise free. 

7 Recheck the fluid level to be sure it is up tò the Hot mark on the dip- 
stick while the engine is at normal operating temperature. Add fluid if nec 
essary (see Chapter 1). 





21 Wheels and tires — general Information 





Refer ia lustration 21.1 

Ali vehicles covered by this manual are equipped with metric-sized fi- 
berglass or steel belted radial tires (see illustration). Use of other size 
or type of tires may affect the ride and handling of the vehicle. Don't mix 


different types of tirés, such as radials and bias belted, on the same ve- 
hicle as handling may be seriously affected. It's recommended that tires 
be replaced in pairs onthe same axle. but if only one tire is being replaced, 
be sure it's the same size, structure and tread design as the other. 

Because tire pressure has a substantial effect on handling and wear, 
the pressure on all tires should be checked at least once a month or before 
any extended trips (see Chapter 1). 

Wheels must be replaced if they are bent, dented, leak air, have elon- 
gated bolt holes, are heavily rusted, out of vertical symmetry or if the tug 
nuts won't stay tight. Wheel repairs that use welding or peening are not 
recommended. 

Tire and wheel balance is important to the overall handling, braking 
and performance of the vehicle. Unbalanced wheels can adversely affect 
handling and ride characteristics as well as tire life Whenever a tire 1s in- 
stalled on a wheel, the tire and wheel should be balanced by a shop with 
the proper equipment 





22 Front end alignment - general information 





Hofer to illustration 22.1 


A front end aliqnment refers to the adjustments made їс the front 
wheels so they are in proper angular relationship to the suspension and 
the ground. Front wheels that are out of proper alignment not only affect 
steering cantrol, but also increase tire wear. The only front end adjustment 
possible on these vehicles is toe-in (see illustration). 

Getting the proper front wheel alignment is a very exacting process, 
one in which complicated and expensive machines are necessary fo per- 
form the job properly. Because of this. you should have a technician with 
ihe prover equipment perform these tasks. We will, however, use this 
space to give you a basic idea af what is involved with front end alignment 
sû you can better understand the process and deal intelligently with the 
shop that does the work. 

Toe-inss the turning in of the front wheels. The purpose of a toc specifi- 
cation is to ensure parallel rolling of the front wheels. In a vehicle with zero 
toe-in, the distance between the front edges of the wheels will be tha same 
as the distance between the rear edges ot the wheels. [he actual amount 
of toe-in is normally only à fraction of an inch. Toe-in adjustment is con- 
trolled by the tie-rod end position on the inner tie-rod. Incorrect toe-in will 
cause the tires to wear improperly by making them scrub against the road 
surface, 


TOF TOE 


| 
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22.1 Toe-inis the only alignment setting that is adjustable 
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Specifications 


Torque specifications 
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Glass stud nut. ..................................... 

Hinge bolt .......................................... 
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Front door vent window screw 2,1... .-.......,.. 
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Hear seat-to-seat back cushion hinge Бо! ................... 
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1 General information 





The vehicies covered in this manual have a separate frame and body. 

Certain components are particularly vulnerable to accident damage 
and can be unbolted and repaired or replaced. Among these parts ara the 
body moldings, bumpers, hood, doors and all glass. 

Only general body maintenance prachces and body panei repair pro- 
eaduras within the scope of the do-it-yoursetfer are Included in this Chap- 
ter. 


General information ...................4›-........--. à na 1 
Hood — removal and installation ............................. G 
Hinges and locks - maintenance ...........................- B 
Instrument panel — removal and installation ...................- 19 
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Radiator grille — removal and installation ....................... A 
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Tailgate – removal, installation and 
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Upholstery and carpets - maintenance ........................ 3 
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2 Body - maintenance 





1 The condition of your vehicle's body is very important, because the re- 
sale value depends a great deal on it. It's much more difficult to repair à 
neglected or damaged body than it is to repair mechanical components. 
The hidden areas of the body, such as the wheel wells, the frame and thè 
engine compartment, are equally important, although they dorrtrequireas 
frequent attention as the rest of the body. 

2  Onceayear or every 12,000 miles, it’s a good idea to have the under- 
side of tha body steam cleaned. All traces of dirt and oil willbe removed 
and the area can then be inspected caretully tor rust, damaged brake 
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linas, frayed electrical wires, damaged cables and other problems. The 
front suspension components should be greased after completion of this 
job. 

з Atthe same time, clean the engine and ihe engine compartment with 
а steam cleaner or water solubla dagreaser. 

4 The wheel wells should be given close attention, since undercoatinig 
can peel away and stones and dirt thrown up by the tires can cause the 
paint to chip and flake, allowing rustto set in, If rustis found, clean down to 
the bare metal and apply an anti-rust paint. 

5  Thebouy should be washed about once a week. Wetthe vehicle thor- 
oughly to soften the dirt, then wash it down with a soft sponge and plenty of 
clean soapy water. If the surplus dirt is not washed off very carefully, it can 
wear down the paint. 

б Spots of tar or asphalt thrown up from the road should be romoved 
with a cloth soaked in solvent. 

7 Once every six months, wax the body and chrome trim. If a chrome 
cleaner is used to remove rust from any of the vehlcie's plated parts, re- 
member that the cleaner also removes part of the chrome, so use it spar- 


ingly. 





3  Uphoistery and carpets — maintenance 





1 Every three months remove the carpets or mats and clean the interior of 
the vehicle (more frequently if necessary). Vacuum the uphoistery and 
carpets to remove loose dirt and dust. 

2 Leather ucholstery requires special care. Stains should be removed 
with warn water and a very mild soap solution. Use a clean, damp cloth to 
remove the soap, than wipe again with a dry cloth. Never use alcohol, gas- 
oline, nail polish remover or thinner to clean leather upholstery. 

3 = After cleaning, regularly treat leather upholstery with a leather wax. 
Never use car wax on leather upholstery. 

4 In areas where the interior of the vehicle is subject to bright sunlight, 
cover leather seats with a sheet if the vehicle is to be left out for any length 
of time. 





4 Body repair - minor damage 





See photo sequence 


Repair of minor scratches 


1 the scratch is superficial and does not penetrate to the metal of the 
роду, repair is very simple. Lightly rub the scratched area with a fine rub- 
bing compound to remove loose paint and built up wax. Hinse the area 
with clean water. 

2 Apply touch-up paint to the scratch, using a smal! brush. Continue to 
apply thin layers of paint until the surface of the palnt in the scratch is level 
with the surrounding paint. Allow the new paint atleast two weeks to hard- 
en, then blendit into the surrounding paint by rubbing with a very fine rub- 
bing compound. Finally, apply a coat of wax to the scratch area. 

з Ifthe scratch has penetrated the paint and exposed the metal of the 
body, causing the metaltorust, a different repairtechniqueis required. Re- 
move all!oose rustfram the bottom of the scratch with a pocket knife, then 
apply rust inhibiting paint to prevent the formation of rust in the future. Ls- 
Ing a rubber or nyion applicator, coat the scratched area with glaze-type 
filler. If required, the filler can be mixed with thinner to provide a very thin 
paste, which is ideal for filling narrow scratches. Before the glaze filler in 
the scratch hardens, wrap a piece of smooth cotton cloth around the tip of 
a finger. Dip the cloth in thinner and then quickly wipe it along the surface of 
the scratch. This м ensure that the surface of the filler is slightly hollow. 
The scratch can now be painted over as described earlier in this section. 


Hepair of dents 

4 When repairing dents, the first job Is to pull the dent out until the af- 
fected area is as close as possible to its original shape. There is no point in 
trying to restore the original shape completely as the metal in the damaged 
area will have stretched on impact and cannot be restored to its original 
contours. It ı8 better to bring the level of the dent up to a point which is 
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about 1/8-inch below the level of the surrounding metal. In cases where 
the dent is very shallow, it is not worth trying to pull it out at ail, 

5  ifthebackside ofthe dent is accessible, it can be hammered out gent- 
ly from behind using a soft-face hammer. While doing this, hold a block of 
wood firmly against the opposite side of the metal to absorb the hammer 
blows and prevent the metal from being stretched. 

B Ifthedentisinasection of the body which has double layers, or some 
other factor makes it inaccessible from behind, а different technique is re: 
quired. Drill several small holes through the metal inside the damaged 
area, particularly in the deeper sections. Screw long. solf tapping screws 
into the holes just enough tor them to get a good gnp in the metal. Now the 
dentcan be pulled out by pulling on the protruding heads of the screws with 
locking pliers. 

7 Thenextstage of repair is the removal of paint from the damaged area 
and trom an inch ar so of the surrounding metal. This is easily done with à 
wira brush or sanding disk in a drill motor, although it can be dane just as 
effectively by hand with sandpaper, To complete the preparation for filling, 
score the surface of the bare metal with a screwdriver or the tang of a file or 
drill smail holes in the affected area. This will provide a guod grip for the 
filer material. То complete the repair, see the Section on filling and paint- 


ing. 


Repair of rust holes or gashes 


6 Remove all paint from the affected area and trom an inch or so of the 
surrounding metal using a sanding disk or wire brush mounted in a drill mo- 
tor. If these are not available, a few sheets of sandpaper will da the job just 
as effectively. 

9 With the painl removed, you will be able to determine the severity of 
the corrosion and decide whether tà replace the whole panel, if possible, 
or repair the affected area. New body panels are not as expensive as most 
people think andit is often quickerto install a new panel than to repair large 
areas of rust. 

10 Remove ail trim pieces from the affected area except those which will 
act as a quide to the original shape of the damaged body, such as head- 
light shells, etc. Using metal snips or a hacksaw blade, remove all loose 
metal and any other metal that is badly affected by rust. Hammer the 
edges of tha hole inward to create a slight depression for the filler material. 
f1 Wire brush the affected area to remove tha powdery rust from the sur- 
tace ot the metal. If the back of the rusted area is accessible, treat it with 
rust inhibiting paint. 

12 Веїсге filling is done, biock the hole In some way. This can be done 
with sheet metal nveted or screwed into place, or by stuffing the hole with 
wire mesh. 

13 Once the hole is blocked off, the affected area can be filled and 
painted. See the following subsection on filling and painting. 


Filling and painting 

14 Many types of body fillers are avallable, but generally speaking, Боду 
repair kits which contain filler paste and a tube of resin hardener are best 
torthistype of repair work. A wide, flexible plastic or nylon applicator will ae 
necessary far imparting a smooth and contoured finish to the surface af 
the filler material. Mix up a small amount of filler on a clean piece of wood ог 
cardboard (use the hardener sparingly). Fallow the manufacturer's in- 
structions on the package, otherwise the filler will set incorrectly. 

15 Usingthe applicator, apply the filler paste to the prepared area. Draw 
the applicator across the surface ofthe filer to achieve the desired contour 
and to level the fillar surface. As soon as a contour that approximates the 
original one is achieved, stop working the paste. If you continue, the paste 
will begin to stick to the applicator, Continue to add thin layers of paste at 
20-minute intervals until the level of the filler i5 just above the surrounding 
metal, 

16 Once the filler has hardened, the excess can ba removed with a body 
file. From then on, progressively finer grades of sandpaper should be 
used, starting with à 180-grit paper and finishing with 600-gnt wet-or-dry 
paper. Always wrap the sandpaper around a flat rubber or wooden biock, 
otherwise the surface of the filler will not be completely flat. During the 
sanding of the filler surface, the wet-or-dry paper should be periodically 
rinsedin water. This will ensure that a very smooth finish is produced in the 
final stage. 
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17 Atthis point, the repair area should be surrounded by a ring of bare 
metal, which in turn should be encircled by the finely feathered edge of 
good paint. Rinse the repair area with clean water until all of the dust pro- 
duced by the sanding operation is gone. 

18 Spray the entire area with a light coat of primer. This will reveal any 
imperfections in the surface of the filler. Repair the imperfections with 
fresh filler paste or glaze filler and once more smooth the surface with 
sandpaper. Repeatthis spray-and-repair procedure until you are satisfied 
that the surface of the filler and the feathered edge of the paint are perfect. 
Rinse the area with clean water and allow it to dry completely. 

19 Therepairareais now ready for painting. Spray painting must be car- 
ried out in a warm, dry, windless and dust free atmosphere. These condi- 
tions can be created if you have access to a large indoor work area, but if 
you are forced to work in the open, you will have to pick the day very care- 
fully. If you are working indoors, dousing the floor in the work area with wa- 
ter will help settle the dust which would otherwise be in the air. If the repair 
area is confined to one body panel, mask off the surrounding panels. This 
will help minimize the effects of a slight mismatch in paint color. Trim 
pieces such as chrome strips, door handles, etc., will also need to be 
masked off or removed. Use masking tape and several thicknesses of 
newspaper for the masking operations. 

20 Before spraying, shake the paint can thoroughly, then spray a test 
area until the spray painting technique is mastered. Cover the repair area 
with a thick coat of primer. The thickness should be built up using several 
thin layers of primer rather than one thick one. Using 600-grit wet-or-dry 
sandpaper, rub down the surface of the primer until itis very smooth. While 
doing this, the work area should be thoroughly rinsed with water and the 
wet-or-dry sandpaper periodically rinsed as well. Allow the primer to dry 
before spraying additional coats. 

21 Sprayonthe top coat, again building up the thickness by using sever- 
al thin layers of paint. Begin spraying in the center of the repair area and 
then, using a circular motion, work out until the whole repair area and 
about two inches of the surrounding original paint is covered. Remove all 
masking material 10 to 15 minutes after spraying on the final coat of paint. 
Allow the new paint at least two weeks to harden, then use a very fine rub- 
bing compound to blend the edges of the new paint into the existing paint. 
Finally, apply a coat of wax. 


5 Body repair- major damage 


1 Major damage must be repaired by an auto body shop specifically 
equipped to repair major damage. These shops have the specialized 





8.1 Remove the mounting screws and pull off the headlight 
guards 








equipment required to do the job properly. 

2 If the damage is extensive, the body must be checked for proper 
alignment or the vehicle's handling characteristics may be adversely af- 
fected and other components may wear at an accelerated rate. 

3 Due to the fact that all of the major body components (hood, fenders, 
etc.) are separate and replaceable units, any seriously damaged compo- 
nents should be replaced rather than repaired. Sometimes the compo- 
nents can be found in a wrecking yard that specializes in used vehicle 
components, often at considerable savings over the cost of new parts. 





6 Hinges and locks — maintenance 





Once every 3000 miles, or every three months, the hinges and latch 
assemblies on the doors, hood and tailgate should be given a few drops 
of light oil or lock lubricant. The door latch strikers should also be lubri- 
catedwitha thin coatof grease to reduce wear and ensure free movement. 
Lubricate the door and tailgate locks with spray-on graphite lubricant. 





7 Fixed glass - replacement 





Replacement ofthe windshield and fixed glass requires the use of spe- 
cial fast-setting adhesive/caulk materials and some specialized tools and 
techniques. These operations should be left to a dealer service depart- 
ment or a shop specializing in glass work. 





8 Radiator grille — removal and installation 





Refer to illustration 8.1, 8.2, 8.4a, 8.4b and B.5 

Note: The radiator grille on some Tracker and Sidekick models is not re- 
movable. 

1 Ifthe vehicle is equipped with optional headlight guards, remove the 
screws and pull off the guards (see illustration). Note: The screws have 
backing plates located inside the fender. Reach inside the fender to hold 
them so they won't fall when you remove the screws. 

2 If the vehicle is equipped with an optional grille guard, remove the 
bolts under the bumper and remove the guard (see illustration). 

3 Remove the screws that attach the grille to the body. Note that many 
later models have no screws. 





8.2 Unscrew the lower mounting bolts and remove the grille guard 
(if equipped) 









84a Carefully pry the grille away from the fender to free the - 
locating pins (arrows) — be careful not to break the grille! 
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8.5 Remove the mesh insert from the body 
4 Pry the grille away from the fender to free the locating pins (see illus- 


trations). 
5  lfequipped, remove the mesh insertfrom the body (seeillustration). 





9 Hood removal and installation 





Refer to illustrations 9.2 

Note: The hood is heavy and somewhat awkward to remove and install — 
at least two people should perform this procedure. There is no provision 
for adjustment of the hood latch, so the hood alignmentcannot be adjusted 
1 Useblankets or pads to cover the cowl area of the body and the fend- 
ers. This will protect the body and paint as the hood is lifted off. 

2 Scribe or paint alignment marks around the hinges to insure proper 
alignment during installation (see illustration). 

з Disconnect any cables or wire harnesses which will interfere with re- 
moval. 

4  Haveanassistantsupport the weight of the hood. Remove the hinge- 
to-hood bolts. 

5 Lift off the hood. 

6 Installation is the reverse of removal. 





10 Bumpers – removal and installation 





Refer to iliustrations 10.3 and 10.4 

1 Detach the bumper cover (if equipped). 

2  Disconnect the turn signal electrical connectors located under the 
hood, near each headlight assembly. 

3 Support the bumper with a jack or jackstand. Alternatively, have an 
assistant support the bumper as the bolts are removed (see illustration). 
4 Remove the retaining bolts located under the wheelwells (see illus- 
tration) and detach the bumper. 
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9.2 Scribe or paint marks around the hinges to insure proper 
alignment on installation 


hs ч | 


10.3 Support the bumper with a jack — place a wood block 
between the jack head and bumper 

5 Installation is the reverse of removal. 

6 Tighten the retaining bolts securely. 

7 Install the bumper cover and any other components that were re- 

moved. 





11 
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10.4 Remove the bumper retaining bolts located under the 
wheel wells 





11 Seat belt check 





1 Check the seat belts, buckles, latch plates and guide loops for ob- 


vious damage and signs of wear. 

2 Check that the seat belt reminder light comes on when the key is 
turned to the Run or Start positions. A chime should also sound. 

3  Theseatbelts are designed to lock up during a sudden stop or impact, 
yet allow free movement during normal driving. Check that the retractors 
return the belt against your chest while driving and rewind the belt fully 
when the buckle is unlatched. 





12.2a Remove all door trim panel retaining screws and the 
armrest (Samurai shown) 


4 |fany of the above checks reveal problems with the seat belt system, 
replace parts as necessary. 





12 Door trim panel — removal and installation 





Refer to illustrations 12.2a, 12.2b, 12.3 and 12.6 

1 Disconnect the negative cable from the battery. 

2  Removealldoortrim panel retaining screws and door pull/armrest as- 
semblies (see illustrations). 














12.2b Front door assembly = exploded view 
(Sidekick/Tracker) (rear side doors similar) 


Door hinge 

Clip 

Weatherstrip (outside) 
Weatherstrip (inside) 

Door glass run 

Door glass 

Glass bottom channel rubber 
Glass bottom channel 
Window regulator assembly 
10 Window crank handle 

11 Trim panel (standard interior) 
12 Armrest 

13 Trim panel (deluxe interior) 
14 Door trim pocket 

15 Door hinge 

16 | Door open stop 
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12.3 Remove the snap-ring by working a cloth back-and-forth 
under the crank handle 





3 | Removethe window crank handle. Pop out the snap-ring using a cloth 
(see illustration). 

4 Insert a putty knife between the trim panel and the door and disen- 
gage the retaining clips. Work around the outer edge until the panelis free. 
5 Once all of the clips are disengaged, detach the trim panel, unplug 
any wire harness connectors and remove the trim panel from the vehicle. 
6 For access to the inner door, carefully peel back the plastic water- 
shield (see illustration). 

7 Prior to installation of the door panel, be sure to reinstall any clips in 
the panel which may have come out during the removal procedure and re- 
main in the door itself. 

8 Plug in the wire harness connectors and place the panel in position in 
the door. Press the door panel into place until the clips are seated and in- 
stall the armrest/door pulls. Install the window crank handle. 


13 Door – removal, installation and adjustment 








Refer to illustration 13.6 

1 Remove the door trin panel (see Section 12). Disconnect any wire 
harness connectors and push them through the door opening so they 
won't interfere with door removal. 

2  Placeajackorjackstand under the door or have an assistant on hand 
to support it when the hinge bolts are removed. Note: /fa jack or jackstand 
is used, place a rag between it and the door to protect the door's painted 
surfaces. 

3 Scribe around the door hinges (see illustration 12.2b). 

4 Remove the hinge-to-door bolts and carefully lift off the door. 

5 Installation is the reverse of removal. 

6 Following installation of the door, check the alignment and adjust it if 






13.6 To adjust the door latch striker, loosen the mounting 
screws and move it, as necessary 


A Body C Door latch striker 
B Door 





12.6 Remove the plastic watershield, being careful not to tear it 


necessary as follows: 

a) Up-and-down and forward-and-backward adjustments are made 
by loosening the hinge-to-body bolts and moving the door as nec- 
essary. 

b) The door lock striker can also be adjusted both up-and-down and 
side-to-side to provide positive engagement with the lock mecha- 
nism. This is done by loosening the mounting screws and moving 
the striker as necessary (see illustration). 

с) If the striker is too far to the front or rear to properly engage the door 
latch, the striker may be adjusted by adding or removing shims 
from beneath it. 





14 Tailgate — removal, installation and 
adjustment (hardtop models only) 





Removal 

1 Remove the spare tire assembly. 

2 Remove the trim panel by pushing the plastic stud retainers in the 
center to release them. 

3 Remove the plastic watershield. Be careful not to tear it. 

4 Disconnect the electrical connectors for the rear window defogger 
and wiper and also disconnect.the license plate lamp. 

5  Toensure proper adjustment when the tailgate is reinstalled, use a 
scribe or a marker to mark around the tailgate hinge plates. 


очу 


16.3 Pry the door opening control rod from the outside 
door handle 
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6 Disconnect the support strut from the tailgate. 

7 Have an assistant support tha tailgate. Altamatively, support tha tail- 
gate using a wood block and a floor jack. Place a towel or cloth between 
tha wood and the tailgaté. 

B Remove the upper and lower hinge bolts from the tailgate. 

Ч Remove the tailgate. 


installation 


10 Have an assistant help you lift the tailgate into position. Alternatively, 
lift it with a floor jack and a wood block. 

11 Install ths tailgate following the reverse order of the above procedura. 
To ensure proper adjustment, be sure to align the marks you made on re- 
moval. 


Adjustment 


12 After Installation, close the tailgate and check that itis In proper align- 
mant with the surrounding body panels. Adjustments to the tailgate ara 
made by moving the position of the hinge bolts in their slots. To adjust, 
loosen tha hinge bolts, rapasition tha tailgate the desired amount and re- 
tighten the bolts. 

13 The angagement of the tailgate can be adjustad by loosening the lack 
striker screws, repositioning the striker on the body and retightening the 
screws. If the striker is too far to the left or right to propery engage tha tha 
latch on the tailgate, add or remove shims from beneath the striker. 
NOTE: Go not adjust the latch. 





15 Center console — removal and installation 
(Tracker and Sidekick only) 


Warning: 7996 and iater models are equipped with an airbag system. Al- 
ways disable the airbags prior to working in the vicinity of the steering col- 





umn, instrument panel or airbag components to avoid Ihe possibility of ac- 
cidental deployrnant of the airbags, which could cause personal injury 
(see Chapter 12). 

1 Remove the two Phillips screws on the side of the consola, then re- 
move the two clips at the rear and pull off ihe rear console cover. To re- 
mova the clips, push in the center pins first. 

2  Usea3mmhex drive to remove the two screws al the rear of the con- 
sola. Lift off the consola. 

3 Installation is the reverse of removal. 





16 Door latch, lock cylinder and handles — removal 
and installation 


Reter to iltustrations 16.3, 16.4 and 16.5 


1 Remove ihe door trim panel as described in Section 12. 

2  Hemowe the plastic watershield, taking care not to tear it (see Illus- 
tration 12.8). 

4  Disengage the door opening control rad from the connection at the 
door outside handle. Pry gently with a screwdriver (see illustration). 

4 Remove the screws) that retain the interior handle assembiy and lift 
it out (see illustration). 

5  Disengage tha door lock rod from the door lock assembly (see illus- 
tration). 

Б Remove the retaining clip from the door lock cylinder and remove the 
cylinder. 

г Remove the door latch assembly mounting screws, located on the 
outside roar of the door, and lift out tha latch assembly. 

8 Ifnecessary, remove the two nuts retaining the exterior handle and lift 
it out. 

9 Installation is the reverse of removal. Note! Duririg installation, apply 
grease to the sliding surface of all levers and springs. 


16.4 Door lock assembly 
(Tracker/Sidekick shown, 
Samurai similar) 


Door look cylinder 
Latch sinker spacer 
Door latch striker 
Door latch assembly 
Door interior handle 
Door outsida hardie 
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16.5 Unclip the retainer (1) and remove the door lock а = ——— Tn е 
control rod (2) 17.2 Locate the molding clips and pry them up to remove the 
molding pieces 








17.3a With the window rolled down, remove the two mounting 17.3b Remove the glass by carefully pulling it up — tilt it so it 
screws (Samurai shown, Sidekick/Tracker similar) clears the channel 





[1] SCREWS 


17.4a Locations of the regulator mounting 17.4b Locations of the regulator mounting screws 
screws (Samurai) (Sidekick/Tracker) 








These photos illustrate a method of repairing simple dents. They are intended to supplement Body repair - minor 
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles. 


If you can't access the backside of the body panel to hammer 2 ...then screw the slide-hammer into the hole and operate it. 
out the dent, pull it out with a slide-hammer-type dent puller. In Tap with a hammer near the edge of the dent to help ‘pop’ the 
the deepest portion of the dent or along the crease line, drill or metal back to its original shape. When you're finished, the dent 

punch hole(s) at least one inch apart . . . area should be close to its original contour and about 1/8-inch 
below the surface of the surrounding metal 


3 Using coarse-grit sandpaper, remove the paint down to the 4 When the paint is removed, touch will probably be more 
bare metal. Hand sanding works fine, but the disc sander shown helpful than sight for telling if the metal is straight. Hammer 
here makes the job faster. Use finer (about 320-grit) sandpaper to down the high spots or raise the low spots as necessary. 
feather-edge the paint at least one inch around the dent area Clean the repair area with wax/silicone remover 


5 Following label instructions, mix up a batch of plastic filler and 6 Working quickly so the filler doesn't harden, use a plastic 

hardener. The ratio of filler to hardener is critical, and, if you mix it applicator to press the body filler firmly into the metal, assuring it 

incorrectly, it will either not cure properly or cure too quickly (you bonds completely. Work the filler until it matches the original 
won't have time to file and sand it into shape) contour and is slightly above the surrounding metal 








7 Letthe filler harden until you can just dent it with your 
fingernail. Use a body file or Surform tool (shown here) to rough- 
shape the filler 


9 You shouldn't be able to feel any ridge at the transition from 
the filler to the bare metal or from the bare metal to the old paint. 
As soon as the repair is flat and uniform, remove the dust and 






11 The primer will help reveal imperfections or scratches. Fill 
these with glazing compound. Follow the label instructions and 
sand it with 360 or 400-grit sandpaper until it's smooth. Repeat 
the glazing, sanding and respraying until the primer reveals a 
perfectly smooth surface 








8 Use coarse-grit sandpaper and a sanding board or block to 
work the filler down until it's smooth and even. Work down to 
finer grits of sandpaper - always using a board or block - ending 

up with 360 or 400 grit 








10 Apply several layers of primer to the area. Don't spray the 
primer on too heavy, so it sags or runs, and make sure each coat 
is dry before you spray on the next one. A professional-type spray 
gun is being used here, but aerosol spray primer is available 
inexpensively from auto parts stores 


12 Finish sand the primer with very fine sandpaper (400 or 600- 
grit) to remove the primer overspray. Clean the area with water 
and allow it to dry. Use a tack rag to remove any dust, then apply 
the finish coat. Don't attempt to rub out or wax the repair area 
until the paint has dried completely (at least two weeks) 
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17.4c The regulator can be removed through the large access 
hole in the door 





17 Door window glass and regulator — removal and installation 





Refer to illustrations 17.2, 17.3a, 17.3b, 17.4a, 17.4b and 17.4c 

1 Remove the door trim panel and watershield (see Section 12). 

2 Using a curved tool, remove the two molding pieces located on the 
top of the door (see illustration). 

3 Remove the glass mounting screws and pull the glass out the top of 
the door (see illustrations). 

4  |fnecessary, remove the regulator mounting screws and remove the 
regulator through the large access hole (see illustrations). 

5  Priortoinstalling the regulator and guide channel, apply a light coat of 
lithium-based grease to all their sliding surfaces. 

6  Installationis the reverse of the removal procedure. Following instal- 
lation of the window, roll it up completely and use the following procedure 
to bring it into correct alignment. 

a) The tilt of the window can be adjusted by loosening the regulator 
retaining screws and moving the glass so that its upper edge is par- 
allel with the upper edge of the door. Following adjustment, retigh- 
ten the screws. 

b) Toadjust the window in the fore-and-aft position, loosen the regula- 
tor retaining screws, then adjust the glass so that its rear edge and 
upper rear corner are seated firmly in the rubber of the door frame. 
Following adjustment, retighten the retaining screws. 





18 Outside mirror — removal and installation 





Remove the mirror bezel (see illustration). 
Hemove mirror attaching screws. 

Remove mirror assembly. 

Installation is the reverse of the above procedure. 
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19 Instrument рапе!— removal and installation 





Warning: 1996 and later models are equipped with an airbag system. Al- 
ways disable the airbags prior to working in the vicinity of the steering col- 
umn, instrument panel or airbag components to avoid the possibility of 
accidental deployment of the airbags, which could cause personal injury 
(see Chapter 12). 


Samurai 


1 Disconnect the cable from the negative battery terminal. 

2 Remove the steering wheel (see Chapter 10). 

3  Removethe radio (see Chapter 12), the cigar lighter and the ashtray. 
4  Detach the fuse panel and hood opening cable from the instrument 
panel. 








18.1 Outside mirror and related components — exploded view 


1 Mirror assembly 3  Bezel 
2 Screws 





5 Remove the cables from the heater control panel and remove the 
panel. 

6  Detach the defroster hoses. 

7  Disconnect the electrical connectors from the instrument panel and 
switches. Disconnect the speedometer cable from the speedometer. 

8  Disconnectany remaining wiring harness retainers connected to the 
instrument panel. 

9 Remove the instrument panel retaining screws and remove the panel 
from the vehicle. 

10 Installation is the reverse of removal. 


Sidekick/Tracker 


11 Disconnect the cable from the negative battery terminal. On models 
equipped with airbags, disable the airbag modules (see Chapter 12). 
12 Remove the steering wheel (see Chapter 10). 

13 Remove the lower steering column trim panel and the steering col- 
umn covers, 

14 Remove the turn signal/combination switch from the steering column 
(see Chapter 12). 

15 Remove the instrument cluster (see Chapter 12). 

16 Remove the center trim bezel, the radio and the heater/air condition- 
ing control panel. 

17 Remove the glove compartment. On 1996 models, remove the pas- 
senger airbag module from the instrument panel and store it in a safe 
place with the trim cover facing up. Warning: Be extremely careful when 
handling a live airbag module, carry the module with the trim cover pointed 
away from your body. Never place the module on any surface with the trim 
cover facing down or serious injury could occur in the event of an acciden- 
tal deployment. 

18 Remove the instrument panel retaining screws. 

19 On1995 and earlier models, pry off the screw covers along the top of 
the instrument panel and remove the screws underneath. Remove the 
grab handle attaching nuts and remove the handle. Remove the screws 
along the bottom right and left sides of the instrument panel. 

20 On 1996 models, pry off the screw covers at each end of the instru- 
ment panel and remove the screws. Pry off the speaker grilles and remove 
the screws underneath. Remove the screws retaining the instrument pan- 
el support beam to the body. Remove the screws along the bottom right 
and left sides of the instrument panel. Remove the screws along the top of 
the instrument panel. 

21 Pullthe instrument panel out slightly, detach the defroster ducts, and 
disconnect any remaining electrical connectors or cables from the panel. 
Disconnect the wiring harness clamps and detach the wiring harness from 
the instrument panel. 

22 Remove the instrument panel from the vehicle. 

23 Installation is the reverse of removal. On 1996 models, be sure to 
center the airbag coil when installing the combination switch/airbag coil 
(see Chapter 12). 
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1 General information 


The electrical system is a 1Z-volt, negative ground type. Power for the 
lights and all electrical accessories is Supplied by a lead/acid-type battery 
which is charged by the altemator. 

This Chapter covers repair and service procedures for the various 
electrical components not associated with the engine, Information on the 
battary, altamator, distributor and starter motor can be found in Chapter 5. 

It should be nated that when portions of the electrical system are serv- 
iced, the negative battary cable should ba disconnected from tha battery 
to prevent electrical shorts and/or fires, 





Headlights - adjusiment .................................... 10 
Ignition switch — removal and instailation ...................... 7 
instrument cluster — removal and installation ................... 14 
Turn signal and hazard flashers — check and replacement ....... б 
Tum signal/combination switch - removal and installation ....... 8 
Radio and speakers – removal and installation ................. 11 
Relays — general information ...'............................. D 
Speedometer cable - replacemént ........................... 16 
oteering wheel — removal and installation .......... сее Chapter 10 
Windshield wiper motor — removal and installation .............. 13 
Wiring diagrams – general infomation ........................ 18 


24 X) Electrical troubleshooting — general information 


A typical electricat circuit consists of an electrical component, any 
switches, ralays, motors, fuses, fusible links or circuit breakers reiated to 


that component and the wiring and connectors that link tha componentto . 


both tha battery and tha chassis. To help you pinpoint an electrical circuit 
problem, wiring diagrams are included at the end of this book. 

Batore tackling any troublesomae electrica! circuit, first study the appro- 
priate wiring diagrams to get a complete understanding of what makes up 
that individua! circuit. Trouble spots, for instance, can often bê narrowed 
down by noting if other components related to the circuit aré operating 
properly. If several components or circuits fail at one time, chances are tne 
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problemis in a fuse or ground connection, because several circuits are of- 
ten routed through the same fuse and ground connections. 

Electrical problems usually stem from simple causes, such as loose 
or corroded connections, a blown fuse, a melted fusible link or a bad relay. 
Visually inspect the condition of all fuses, wires and connections in a prob- 
lem circuit before troubleshooting it. 

If testing instruments are going to be utilized, use the diagrams to plan 
ahead of time where you will make the necessary connections in order to 
accurately pinpoint the trouble spot. 

The basic tools needed for electrical troubleshooting include a circuit 
tester or voltmeter (a 12-volt bulb with a set of test leads can also be used), 
acontinuity tester, which includes a bulb, battery and set of test leads, and 
a jumper wire, preferably with a circuit breaker incorporated, which can be 
used to bypass electrical components. Before attempting to locate a prob- 
lem with test instruments, use the wiring diagram(s) to decide where to 
make the connections. 


Voltage checks 

Voltage checks should be performed if a circuit is not functioning prop- 
erly. Connect one lead of a circuit tester to either the negative battery ter- 
minal or a known good ground. Connect the other lead to a connector in 
the circuit being tested, preferably nearest to the battery or fuse. If the bulb 
of the tester lights, voltage is present, which means that the part of the cir 
cuit between the connector and the battery is problem free. Continue 
checking the rest of the circuit in the same fashion. When you reach a point 
at which no voltage is present, the problem lies between that point and the 
last test point with voltage. Most of the time the problem can be traced to 
aloose connection. Note: Keep in mind that some circuits receive voltage 
only when the ignition key is in the Accessory or Run position. 


Finding a short 

One method of finding shorts in a circuit is to remove the fuse and con- 
necta test light or voitmeter in its place to the fuse terminals. There should 
be no voltage present in the circuit. Move the wiring harness from side-to- 
side while watching the test light. 

If the bulb goes on, there is a short to ground somewhere in that area, 
probably where the insulation has rubbed through. The same test can be 
performed on each component in the circuit, even a switch. 


Ground check 

Perform a ground test to check whether a component is properly 
grounded. Disconnect the battery and connect one lead of a selfpowered 
test light, known as a continuity tester, to a known good ground. Connect 
the other lead to the wire or ground connection being tested. If the bulb 
goes on, the ground is good. If the bulb does not go on, the ground is not 
good. 


Continuity check 

A continuity check is done to determine if there are any breaks in a cir- 
cuit = if itis passing electricity properly. With the circuit off (no power in the 
circuit), a self-powered continuity tester can be used to check the circuit. 





FUSE BOX DESIGNATION 
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Connect the test leads to both ends of the circuit (or to the "power" end 
and a good ground), and if the test light comes on the circuit is passing 
current properly. If the light doesn't come on, there is a break somewhere 
in the circuit. The same procedure can be used to test a switch, by con- 
necting the continuity tester to the switch terminals. With the switch turned 
On, the test light should come on. 

Finding an open circuit 

When diagnosing for possible open circuits, it is often difficult to locate 
them by sight because oxidation or terminal misalignment are hidden by 
the connectors. Merely wiggling a connector on a sensor or in the wiring 
harness may correct the open circuit condition. Remember this when an 
open circuit is indicated when troubleshooting a circuit. Intermittent prob- 
lems may also be caused by oxidized or loose connections. 

Electrical troubleshooting is simple if you keep in mind that all electrical 
circuits are basically electricity running from the battery, through the wires, 
switches, relays, fuses and fusible links to each electrical component (light 
bulb, motor, etc.) and to ground, from which itis passed back to the battery. 
Any electrical problem is an interruption in the flow of electricity to and from 
the battery. 





3 Fuses - general information 





Refer to illustrations 3.1a, 3.1b and 3.3 

The electrical circuits of the vehicle are protected by a combination of 
fuses, circuit breakers and fusible links. The fuse block is located under 
the instrument panel on the left side of the dashboard (see illustrations). 


sett) 


3.1a The fuse box is located under the left side of the dash, on 
the firewall (Samurai) 





3.1b Sidekick/Tracker fuse block details 


1 Right headlight 

2 Left headlight, high beam indicator 

3 Marker light, taillight, interior light 

4 Brake light, horn 

5 Hazard 

й Cigar lighter, radio 

8 Ignition coil, distributor, meter 
9 Turn signal light, back-up light 

10 Rear defogger 

11 Wiper, washer 

12 Heater 

14 Diagnosis 
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3.3 The type of fuse used on these models can be easily 
checked visually 





Each of the fuses is designed to protect a specific circuit, and the vari- 





ous circuits are identified on the fuse panel itself. » 

Miniaturized fuses are employed in the fuse block. These compact | | | | | l Шы 
fuses, with blade terminal design, allow fingertip removal and replace- 4.2 А fusible link protects the wire harness from overload and 
ment. If an electrical component fails, always check the fuse first. A blown possible damage (Samurai) 


fuse is easily identified through the clear plastic body. Visually inspect the 
element for evidence of damage (see illustration). Ії a continuity check 
is called for, the blade terminal tips are exposed in the fuse body. 

Be sure to replace blown fuses with the correct type. Fuses of different 
ratings are physically interchangeable, but only fuses of the proper rating 
should be used. Replacing a fuse with one of a higher or lower value than Refer to illustration 4.2 


4  Fusible links — general information 








specified is not recommended. Each electrical circuit needs a specific some circuits are protected by fusible links. The links are used in cir- 

amount of protection. The amperage value of each fuse is molded into the cuits which are not ordinarily fused, such as the ignition circuit. 

fuse body. Although the fusible links appear to be a heavier gauge than the wire 
Ifthe replacement fuse immediately fails, don't replace it again until the they are protecting, the appearance is due to the thick insulation. All fus- 

cause of the problem is isolated and corrected. In most cases, the cause ible links are four wire gauges smaller than the wire they are designed to 

will be a short circuit in the wiring caused by a broken or deteriorated wire. protect (see illustration). 








5.2 Engine compartment relays, wiring and related components (Sidekick/Tracker models) ES SA 
| уты 
1 Turn signal and small light 8 Battery 13 Battery ground cable 12 
2  Hightturn signal/parking light 9  Topressure sensor 14 Main wiring harness no. 1 
3 Ground 10 To recirculated exhaust gas 15 Front washer pump 
4  Washertank temperature sensor (California only) 16 Rear washer pump (optional) 
5 РТС. relay (A/T only) 11 To instrument panel 17 Canister 
6 Main fuse box 12 To alternator and starter 18 Headlight 
7 Lock up relay 19 Нот 


Á 
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Fusible links cannot be repaired, but a new link of the same size wire 
can be put in its place. The procedure is as follows: 

a) Disconnect the negative cable from the battery. 

b) Disconnect the fusible link from the wiring harness. 

c) Cutthe damaged fusible link out of the wiring just behind the con- 
nector. 

d) Strip the insulation back approximately 1/2-inch. 

e) Position the connector on the new fusible link and crimp it into 
place. 

f) Use rosin core solder at each end of the new link to obtain a good 
solder joint. 

g) Use plenty of electrical tape around the soldered joint. No wires 
should be exposed. 

h) Connectthe battery ground cable. Testthe circuit for proper opera- 
tion. 





5 Relays - general information 
Refer to illustration 5.2 

Several electrical accessories in the vehicle use relays to transmit the 
electrical signal to the component. If the relay is defective, that component 
will not operate properly. 

The various relays are grouped together in several locations (see il- 
lustrations). 

If a faulty relay is suspected, it can be removed and tested by a dealer 
service department or a repair shop. Defective relays must be replaced 
as a unit. 


6 Turn signal and hazard flashers — check and replacement 








Refer to illustration 6. 1 


Turn signal flasher 


1 The turn signal flasher, a small canister or box-shaped unit located 
above the fuse block (see illustration), flashes the turn signals. 

2 When the flasher unit is functioning properly, an audible click can be 
heard during its operation. If the turn signals fail on one side or the other 
and the flasher unit does not make its characteristic clicking sound, à 
faulty turn signal bulb is indicated. 

3 If both turn signals fail to blink, the problem may be due to a blown 
fuse, a faulty flasher unit, a broken switch or a loose or open connection. If 
a quick check of the fuse box indicates that the turn signal fuse has blown, 
check the wiring for a short before installing a new fuse. 

4  Toreplacethe flasher, simply pull it out of the fuse block or wiring har- 
ness. 

5 Make sure that the replacement unit is identical to the original. Com- 
pare the old one to the new one before installing it. 

6 Installation is the reverse of removal. 


7.2 Remove the screws securing the bottom cowl and detach the 
cowl from the steering column (Samurai model shown) 





Hazard flasher 

7 The hazard flasher, which is integral with the turn signal flasher, 
flashes all four turn signals simultaneously when activated. 

8 The hazard flasher is checked in a fashion similar to the turn signal 
flasher (see Steps 2 and 3). 

9  Toreplace the hazard flasher, pull it from the back of fuse block. 
10 Make sure the replacement unit is identical to the one it replaces. 
Compare the old one to the new one before installing it. 

11 Installation is the reverse of removal. 





7 Ignition switch — removal and installation 





Refer to illustrations 7.2, 7.3a, 7.3b and 7.4 

Warning: 1996 and later models are equipped with an airbag system. Al- 
ways disable the airbags prior to working in the vicinity of the steering col- 
umn, instrument panel or airbag components to avoid the possibility of 
accidental deployment of the airbags, which could cause personal injury 
(see Section 17). 


Removal 


1  Disconnect the negative cable at the battery. Remove the steering 
wheel (see Chapter 10). 

2 Remove the steering column covers. Locate the set screws on the 
bottom cowl directly below the ignition switch and remove the bottom cowl 
first (see illustration). 

3 Locate the shear bolts that attach the ignition lock onto the steering 
column (see illustrations) and remove the shear bolts. Note: There are 





6.1 Theturn signal and hazard flasher relay is located above the 
fuse box (Samurai) 





with two shear bolts (arrows) 
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7.3b Use a sharp chisel to turn the bolts counterclockwise 
1 Chisel 2 Shear bolts 





8.4 Use a Torx-drive socket to remove the steering column bolts 


several methods used to remove these specialized locking bolts. The 
most common method is to use a sharp chisel and notch the head and turn 
the bolt counterclockwise while tapping the chisel with a hammer (see il- 
lustration). If that method does not work, use a medium size drill bit and 
an easy-out. 

4  Disconnect the electrical connectors from the switch (see illustra- 
tion). 


Installation 
5 Installation is the reverse of the removal procedure. NOTE: Use new 


shear bolts and tighten them until the heads break off, as an anti-theft 
measure. 





8  Turnsignal/combination switch — removal and installation 





Refer to illustrations 8.4, 8.5, and 8.6 
Warning: 1996 and later models are equipped with an airbag system. Al- 
ways disable the airbags prior to working in the vicinity of the steering col- 
umn, instrument panel or airbag components to avoid the possibility of 
accidental deployment of the airbags, which could cause personal injury 
(see Section 17). 

1 Disconnect the negative cable at the battery. 

2 Remove the bottom cowl below the steering column (see illustra- 
tion 7.2). 

3 Remove the steering wheel (see Chapter 10). 

4 Lower the steering column by removing the two Torx-head bolts lo- 
cated under the dash (see illustration). 

5 Remove the two upper and lower screws that hold the switch to the 
column (see illustration). 

6 Disconnect the switch harness connectors under the dash and re- 
move the switch assembly (see illustration). Note: The switch is a com- 
bination turn signal, dimmer and wiper/washer switch. 














255 


7.4 Unplug the electrical connector and remove the lock from 
the steering column 





8.6 Disconnect the turn signal switch electrical connectors 


7 On models equipped with airbags, center the airbag coil as follows: 
Caution: Failure to center the airbag coil before installing the combination 
switch/coil assembly will result in damage to the coil. 
a) Position the front wheels pointing straight-ahead. 
b) Slowly rotate the coil hub counterclockwise until it reaches its stop. 
c) Rotate the coil clockwise 2-1/2 turns and align the arrows on the 
coil hub and body. 
8 Installation is the reverse of the removal procedure. 
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only the screws that retain the bulb (arrows) — do 
not disturb the adjustment screws 





9.3 Remove 





9 Headlights — removal and installation 





1 Disconnect the negative cable from the battery. 


Sealed-beam type 

Refer to illustration 9.3 

2 Remove the front grille assembly (see Chapter 11). 

3 Remove the headlight retainer screws, taking care not to disturb the 
adjustment screws (see illustration). 

4  Removetheretainer and pull the headlight out sufficiently to allow the 
connector to be unplugged. 

5 Remove the headlight. 

6  Toinstall, plug the connector securely into the headlight, place the 
headlight in position and install the retainer and screws. Tighten the 
screws securely. 

7 Install the front grille assembly. 


Bulb type 
Refer to illustration 9.9 


Warning: The halogen gas filled bulbs used on these models are under 
pressure and may shatter if the surface is scratched or the bulb is dropped. 
Wear eye protection and handle the bulbs carefully, grasping only the 
base whenever possible. Do not touch the surface of the bulb with your 
fingers because the oil from your skin could cause it to overheat and fail 
prematurely. If you do touch the bulb surface, clean it with rubbing alcohol. 
8 Open the hood. Unplug the electrical connector. 

9 Reach behind the headlight assembly, grasp the bulb retaining ring 
and turn it counterclockwise to remove it (see illustration). Lift the holder 
assembly out for access to the bulb. 

10 Push in and rotate the bulb counterclockwise to remove it. 

11 Insertthe new bulb into the holder and turn it clockwise to seat it in the 
holder. 

12 Install the bulb holder in the headlight assembly. 


10 Headlights — adjustment 








Note: The headlights must be aimed correctly. If adjusted incorrectly they 
could blind the driver of an oncoming vehicle and cause a serious accident 
or seriously reduce your ability to see the road. The headlights should be 
checked for proper aim every 12 months and any time a new headlight is 





9.9 Headlight details (Sidekick/Tracker) 


1 Headlight unit 7 Bulb 

2 Adjusting upper screw 8 Turn signal light unit 
3 Headlight screw 9  Adjusting lower screw 
4 Bracket 10 Retaining ring 

5 Turn signal light screw 11 Halogen bulb 

6 Turn signal light socket 





installed or front end body work is performed. It should be emphasized that 
the following procedure is only an interim step which will provide tem- 
porary adjustment until the headlights can be adjusted by a properly 
equipped shop. 

1 Headlights have two spring loaded adjusting screws, one on the top 
controlling up-and-down movement and one on the side controlling left- 
and-right movement (see illustrations 9.3 and 9.9). 

2  Thereare several methods of adjusting the headlights. The simplest 
method requires a blank wall 25 feet in front of the vehicle and a level floor. 
3 Position masking tape vertically on the wall in reference to the vehicle 
centerline and the centerlines of both headlights. 

4 Position a horizontal tape line in reference to the centerline of all the 
headlights. Note: It may be easier to position the tape on the wall with the 
vehicle parked only a few inches away. 

5 Adjustment should be made with the vehicle sitting level, the gas tank 
half-full and no unusually heavy load in the vehicle. 

6 Starting with the low beam adjustment, position the high intensity 
zone so itis two inches below the horizontal line and two inches to the right 
of the headlight vertical line. Adjustment is made by turning the top adjust- 
ing screw clockwise to raise the beam and counterclockwise to lower the 
beam. The adjusting screw on the side should be used in the same man- 
ner to move the beam left or right. 

7 With the high beams on, the high intensity zone should be vertically 
centered with the exact center just below the horizontal line. Note: /t may 
not be possible to position the headlight aim exactly for both high and low 
beams. If acompromise must be made, keep in mind that the low beams 
are the mast used and have the greatest effect on driver safety. 

8 Have the headlights adjusted by a dealer service department or ser- 
vice station at the earliest opportunity. 





11 Radio and speakers — removal and installation 





1 Disconnect the cable from the negative terminal of the battery. 


 —— ————»‏ ججج جج س 
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11.2 Remove the retaining plate nuts with a deep socket 11.4 Unscrew the nuts on the front brace (see arrows) and 
remove the radio from the back 


Hadio 

Samurai | 

Refer to illustrations 11.2 and 11.4 Sidekick/Tracker 

2 Ри off the radio knobs and remove the retaining plate nuts with a Refer to illustration 11.6 

deep socket (see illustration). 6 Remove the rear retaining bracket screw (see illustration). 

3 Remove the bottom retaining screws and allow the radio/console unit 7 Remove the four pins from the four corners of the radio front. 

to drop slightly. 8  Disconnect the electrical connectors and antenna lead from the ra- 
4  Unscrew the nuts on the front brace and remove the radio from the dio. 

back (see illustration). 9 Installation is the reverse of removal 


5 Installation is the reverse of the removal. 









11.6 Radio installation details 
(Tracker/Sidekick) 


Radio (rear view) 
Radio 

Stud 

Electrical connector 
Ashtray 

Support bracket 
Antenna lead 

Rear retaining bracket 
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Front speaker 

Refer to illustration 11.10 

10 Remove the speaker grilles from the instrument panel by removing 
the two screws (see illustration). 

11 Remove the screws from the speaker. 

12 Disconnect the electrical connector from the speaker. 

13 Installation is the reverse of removal. 


Rear speaker 

Refer to illustration 11.14 

14 Remove the interior trim side panel (see illustration). 
15 Remove the speaker securing screws. 

16 Disconnect the electrical connector from the speaker. 
17 Installation is the reverse of removal. 





12 Bulb replacement 





Refer to illustrations 12.3 and 12.4 





1  Thelenses of many lights are held in place by screws, which makes it 11.10 Front speaker installation details E i] 
a simple procedure to gain access to the bulbs. j 
2 On some lights the lenses are held in place by clips. The lenses can г Ма | : 4 Spona | 
2 Electrical connector assembly 
be removed either by unsnapping them or by using a small screwdriver to 3 Soraw 5 Grille 


pry them off. 





11.14 Rear speaker 
installation details 


Inner body panel 
Trim panel 

Grille 

Speaker 
Electrical 
connector 
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12.3 Push the bulb in and twist it counterclockwise to remove 12.4 The bulb retainers are removed from the printed circuit 
it - when installing the bulb, make sure the pins on the bulb line board for access to the bulbs 
up with the proper slots in the socket 
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13.2 Remove the dashboard upper mounting screws and pull the 
dashboard away from the firewall 


13.5b To disconnect the cable, pull it up and slide it through the 
slot in the latch 


3 Several types of bulbs are used. Some are removed by pushing in 
and turning them counterclockwise (see illustration). Others can simply 
be unclipped from the terminals or pulled straight out of the socket. 

4  Togain access to the instrument panel lights, the instrument cluster 
will have to be removed first (see Chapter 11). Tha bulb retainars twist off 
the rear of the printed circuit board for easy access (see illustration). 


13 Windshield wiper motor — removal and installation 


Samurai 

Refer to illustrations 13.2, 13.5a, 13.5b, 13.6, 13.7 and 13.9 

1  Disconnect the negative cable at the battery. 

2 Remove the plastic molding covers (see illustration) on the top of 
the dashboard to expose the dashboard mounting bolts. 

3 Remove the dashboard mounting bolts and pull the dashboard out 
slightly. 

4  Openthe glove box and remove the glove box mounting screws. 

5 Мак the hood latch bolts with a scribe or paint. Remove the hood 
latch and disconnect the cable from it (see illustrations). 

6  Pullthe glove box with the hood latch cable out of the dashboard (see 
illustration). 





13.5a Mark the positions of the bolts, then remove the latch 





13.7 Remove the two lower windshield wiper motor mounting 
screws from inside the glove box compartment (arrows) 


7 The windshield wiper motor is located under the dash on the passen- 
ger side, in the corner near the windshield. Remove the two lower mount- 
ing screws through the glove box compartment (see illustration). 


8 Remove the two upper mounting bolts from above the dashboard. 
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13.9 Remove the windshield wiper motor-to-linkage nut 


9 Carefully pull the windshield wiper motor out from the firewall and re- 
move the nut that attaches the wiper motor arm to the linkage (see illus- 
tration). Disconnect the electrical connectors and remove the motor 
through the glove box compartment. 

10 Installation is the reverse of the removal. 


Tracker/Sidekick 

Refer to illustration 13.11 

11 The windshield wiper motor is located on the drivers side of the en- 
gine compartment, on the firewall (see illustration). Disconnect the elec- 
trical connector, remove the mounting bolts and pull the motor out 
partially. 

12 Remove the linkage nut and remove the windshield wiper motor. 
13 Installation is the reverse of the removal. 





14 Instrument cluster — removal and installation 





Refer to illustration 14.7 

Warning: 1996 and later models are equipped with an airbag system. Al- 
ways disable the airbags prior to working in the vicinity of the steering col- 
umn, instrument panel or airbag components to avoid the possibility of 
accidental deployment of the airbags, which could cause personal injury 
(see Section 17). 

1 Disconnect the negative cable at the battery. 

2 Remove the steering wheel (see Chapter 10). 

3 Remove the steering column covers (see Section B). 

4  Removethetorxdrive bolts that support the steering column and low- 
er the steering column (see Section B). 

Remove the instrument cluster cover screws and remove the cover. 
Disconnect the speedometer cable from the rear of the cluster. 
Disconnect the wire harness connector (see illustration). 

Remove the combination meter. 

Check the printed circuit board for any flaws or breaks before replac- 
ing any of the combination meter's components. 

10 Installation is the reverse of removal. 
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15 Cruise control -- description and check 


The cruise control system maintains vehicle speed with a vacuum ac- 
tuated servo motor located in the engine compartment, which is con- 
nected to the throttle linkage by a cable. The system consists of a cruise 
control module, servo motor, clutch switch, brake switch, transmission 
range switch (automatic transmission) and vehicle speed sensor. 





13.11 Remove the mounting bolts and pull the motor out to 
partially expose the linkage nut 


Because of the complexity of the cruise control system and the special 
tools and techniques for diagnosis, repair should be leftto a dealer service 
department or other repair shop. However, itis possible for the home me- 
chanic to make simple checks of the wiring for minor faults which can be 
easily repaired. These include: 

a) Inspectthe cruise control switches for broken wires and loose con- 

nections. 

b) Check the cruise control fuse. 





16 Speedometer cable — replacement 





Refer to illustration 16.2 


1. Disconnect the negative cable from the battery. 

2  Disconnectthe speedometer cable from the transfer case (see illus- 
tration) by removing the retaining bolt. | 

3 Detach the cable from the routing clips in the engine compartment 
and pull it up to provide enough slack to allow disconnection from the 
speedometer. 

4 Remove the instrument cluster screws, pull the cluster out and dis- 
connect the speedometer cable from the back of tha cluster. 

5 Remove the cable from the vehicle. 

6  Priorto installation, lubricate the speedometer end of the cable with 
spray-on speedometer cable lubricant (available at auto parts stores). 

7 Installation is the reverse of removal. 





17 Airbag system - general information 


Warning: 1996 and later models are equipped with driver and passenger 
airbags. Airbag system components are located in the steering wheel, 
steering column, instrument panel and center console. The airbags could 
accidentally deploy if any of the system components or wiring harnesses 
are disturbed, so be extremely careful when working in these areas and 
don't disturb any airbag system components or wiring. You could be in- 
jured if an airbag accidentally deploys, or the airbag might not deploy cor- 
rectly in a collision if any components or wiring in the system have been 
disturbed. The yellow wires and connectors routed through the instrument 
panel and center console are for this system. Do not use electrical test 
equipment on these yellow wires or tamper with them in any way while 
working in their vicinity. 
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14.7 Press the locking tab on the electrical connector then 
unplug the connector from the instrument cluster 


Description 

1 The models covered by this manual are equipped with a Supplemen- 
tal Inflatable Restraint (SIR) system, more commonly known as an airbag 
system. The SIR system is designed to protect the driver and passenger 
from serious injury in the event of a head-on or frontal collision. 

2 The SIR system consists of two airbags; one located in the center of 
the steering wheel, and another located in the top ofthe dashboard, above 
the glove box and the Sensing and Diagnostic Module, located under the 
center console. 


Airbag modules 

3 The airbag module contains a housing incorporating a cushion (air- 
bag) and inflator unit. The inflator is mounted on the back of the housing 
over a hole through which gas is expelled, inflating the bag almost instan- 
taneously when an electrical signal is sent from the system. The igniter in 
the airbag converts the electrical signal to heat, causing a chemical reac- 
tion producing nitrogen gas, which inflates the bag. The drivers airbag 
uses a coil assembly to transmit the electrical signal to the inflator regard- 
less of steering wheel position. The coil assembly is mounted on the 
steering column under the steering wheel. 


Sensing and Diagnostic Module (SDM) 

4 The sensing circuitry is contained in the SDM. If a frontal crash of suf- 
ficient force is detected, the circuitry allows current to flow to the airbags, 
inflating them. The SDM also contains a back-up power supply to deploy 
the airbags in the event battery power is lost during a collision. 

5 The SDM contains an on-board microprocessor which monitors the 
operation of the system. It performs a diagnostic check of the system ev- 
ery time the vehicle is started. If the systemis operating properly, the AIR- 
BAG warning light will blink on and off seven times. If there is a fault in the 
system, the light will remain on and the module will store fault codes indi- 
cating the nature of the fault. If the AIRBAG warning light remains on after 
starting, or comes on while driving, the vehicle should be taken to your 
dealer immediately for service. 


Operation 

6  Forthe airbags to deploy, an impact of sufficient G force must occur 
within 30-degrees of the vehicle centerline. When this condition occurs, 
the circuit to the airbag inflators are closed and the airbags inflate. If the 
battery is destroyed by the impact, or is too low to power the inflators, a 
back-up power supply inside the SDM supplies current to the airbags. 


Self-diagnosis system 

7  Aself-diagnosis circuitin the module displays a light when the ignition 
switch is turned to the On position. If the system is operating normally, the 
light should go out after seven flashes. If the light doesn't come on, or 
doesn't go out after seven flashes, or if it comes on while you're driving the 
vehicle, there's a malfunction in the SIR system. Have it inspected and 
repaired as soon as possible. Do not attempt to troubleshoot or service 





16.2 Remove the retaining bolt and pull the speedometer cable 
out of the transfer case 


the SIR system yourself. Even a small mistake could cause the SIR sys- 
tem to malfunction when you need it. 


Servicing components near the SIR system 

8 Nevertheless, there are times when you need to remove the steering 
wheel, radio or service other components on or near the instrument panel. 
At these times, you'll,be working around components and wiring har- 
nesses forthe SIR system. SIR system wiring is easy to identify; they're all 
covered by a bright yellow conduit. Do not unplug the connectors for the 
SIR system wiring, except to disable the system. And do not use electrical 
test equipment on the SIR system wiring. ALWAYS DISABLE THE SIR 
SYSTEM BEFORE WORKING NEAR THE SIR SYSTEM COM- 
PONENTS OR RELATED WIRING. 


Disabling the SIR system 

9  Tumthe steering wheel to the straight ahead position, place the igni- 
tion switch in Lock and remove the key. Remove the AIRBAG fuse from 
the fuse block. 

10 Unplug the yellow Connector Position Assurance (CPA) connectors 
at the airbag modules as described in the following steps. 

Driver's side airbag 

11 Remove the cover from the left side of the steering wheel. Unplug the 
yellow Connector Position Assurance (CPA) steering column harness 
connactor. 


Passenger's side airbag 

12 Remove the glove box. 

13 Unplug the CPA electrical connector from the passenger inflator 
module under the right side of the dash. 


Enabling the SIH system 

14 After you've disabled the airbag and performed the necessary ser- 
vice, plug in the steering column (driver's side) and passenger side CPA 
connectors. Reinstall the steering wheel cover and the glove box. 

15 Install the AIRBAG fuse. 





18 Wiring diagrams — general information 

Since it isn't possible to include all wiring diagrams for every model 
and year covered by this manual, the following diagrams are those that 
are typical and most commonly needed. 

Priorto troubleshooting any circuit, check the fuse and circuit breakers 
(ifequipped) to make sure they're in good condition. Make sure the battery 
is properly charged and check the cable connections (see Chapter 1). 

When checking a circuit, make sure that all connectors are clean, with 
no broken or loose terminals. When unplugging a connector, do not pull 
on the wires. Pull only on the connector housings themselves. 
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WIRE COLOR 
ür/G (Gray with Green Tracer 
B ; Black Gr/R :Gray with Red tracer 
В! : Blue Gr/Y :Gray with Yellow tracer 
Br : Brown Lg/B ‘Light green with Black Tracer 
| G ; Green Lg/R Light grean with Red +госег 
E Or | Gray Lg/W ‘Light green with White tracer 
WIRING DIAG RAM Lbi  :Lighf bius Lg/Y п? green with Yallow tracer 
Lg Light green O/B :Orange with Black tracer 
| о : Orange O/B! :Orange with Brown tracer 
COLOR CODES R Red СОТОНА Wis Green. tracer 
W : White O/R :Orange with Red tracer 
Y Yellow ow — with White tracer 
P i Pink Огт (Orange with Yellow trocar 
ү : Моја? Р/В be sei EK M 
| В^В! ‘Bleck with Blue tracer P/BI :Pink with Blue er 
BLU/BLK : BLUE/BLACK B/G ‘Black with Green trocer Р/С ‘Pink with Green tracer 
RED : RED B/A =: Black with Red tracer P/W (Pink with White tracer 
BLK/WHT : BLACK/WHITE B/W :Black with White tracer V/R :Violet with Red tracer 
PNK : PINK B/r :Bilack with Yellow tracer V/Y  :Violet with Yellow tracer 
YEL : YELLOW BIB :Blue with Black tracer А/В ‘Red with Black tracer 
| — BiG :Blue with Green tracer R/BI :Red with Blue tracer 
LT GRN : LIGHT GREEN BI/R :Blue with Red tracer R/G ‘Red with Green tracer 
BLK : BLACK BI/W :Blue with White tracer R/W :Red with White tracer 
YEL/BLU : YELLOW BLUE Bi/Y : Blue with Yellow tracer A/T :Red with Yellow tracer 
BLU/RED : BLUE/RED Br/B :Brown with Black tracer W/E White with Black tracer 
BLK/YEL : BLACK/YELLOW Br/R :Brawn with Red tracer W/E! White with Blue tracer 
| х Be/W : Brown with White tracer W/G : White with Green fracer 
PNK/BLK : PINK/BLACK Br/Y :Brown with Yellow tracer WIR :Whife with Red tracer 
BLU : BLUE G/B :Green with Black tracer wet :Whife with Yellow tracer 
YEL/GRN : YELLOWGREEN G/Bi :Green with Blue tracer Y/B : Yellow with e tracer 
IHT/BLU : ITE/BI G/B ‘Green with Red tracer Y/R) : Yellow with Blue Tracer 
M" UNT ме G/W —:Graen with Whita tracer Y/G oo Yellow with Green tracer 
O/Y (Green with Yellow tracer YAR : Yellow with Red tracer 


Qr/B :Gray with Black tracer ҮЛ ‘Yellow with White tracer 










FED N | ) | 
nu „© И M potete 1 = 
1 == 2 
9 PIN Com c n Лай тааланы چ‎ Р ы, 8 РТУ d | "US 
id i 4 | е“ | з 4-64-13] 
ree г ы E. S 
-— 1 = کم‎ 
r б «qwe | T4] ioc dk 
= fr} xli. 
| i і i m om = =ош 
i | اس چ کے اده جد دس د دد‎ P سدوا دم و د‎ 
үл ы гү ENT NOES Ere i D ux 
L3 | a т a r m 
{мт 






=" BLK i 
Tho Li om 
S 
r i) (ЫШ 
Xa Oe 
ENGINE SIDE OF BULKHEAD | PASSENGER SIDE OF BULKHEAD 


Air conditioning/cooling fan motor wiring diagram (Sidekick/Tracker models) 


1 Battery 7 Water temperature switch 13 Evaporator thermistor 

2 Fuse 8 Condenser fan motor relay 14 А/С switch 

3 Condenser fan motor 9 Slow blow fuse 15 Blower fan switch 

4 Compressor magnetic clutch relay 10 Ignition switch 16 Blower resistor assembly 
5 Compressor 11 Engine control module 17 Blower fan motor 

6 Dual switch 12 X Air conditioner amplifier 


ZI Headlight circuit 

ISI EIS A (Sidekick/Tracker models) 
Right headlight 

Dimmer switch 

Passing switch 

Light switch 

Fuse box 

Main fuse 

Battery 

Left headlight 
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Sidekick/Tracker wiring diagram — typical manual transmission equipped models (1 of 2) 


264 Chapter 12 Chassis electrical system 





s) NN NN C; 
mE МЕЕ 








Asterisks [5] parts depend an вы ЕГ Быт 


Sidekick/Tracker wiring diagram — typical manual transmission equipped models (2 of 2) 
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Sidekick/Tracker wiring diagram – typical automatic transmission equipped models (1 of 2) 
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Sidekick/Tracker wiring diagram — typical automatic transmission equipped models (2 of 2) 
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Windshield wiper circuit (Sidekick/Tracker models) 




















1 Wiper motor 5 Washer motor 
2 Fuse box 6 Battery 
3 Main switch 7 Intermittent wiper relay 
4 Main fuse 8 Wiper, mist and washer switch 
[2] [4] T 
if 
BLK/WHT BRN  GRN/RED GAN/YEL 
* ] 
| І 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| l 
Lio c | ا‎ baa :کک کا ج عت کک ہے‎ айй БЛ Ato a) 
YEL/RED RED PPU YEU | ® PppUYEL GRY/YEL ORN/BLK МНТ  RED/GRN 
[4] [8] [7] - Li) [12] 
Combination meter wiring (Sidekick/Tracker models) 
1 To seat belt switch 14 To turn signal switch (right) 
2  Toignition negative 15 To 4WD switch 
3 To ground 16 To brake fluid level switch and parking brake switch 
4 То fuel level gauge sending unit 17  Tooil pressure switch 
5  Toignition positive 18 ToECM 12 
б To starter switch 19 To illumination controller 
7 Blank 20 To lighting switch 
8  Toalternator 21 Blank 
9 Blank 22 To ground (Fuel pump) 
10 To coolant temperature gauge sending unit 23 Cancel switch (other than Calif. spec.) 
11  Toturn signal switch (left) 24 Mileage sensor switch (other than Calif. 
12 To battery (fuse box) positive Spec. 50,000/80,000/100,000) 


13 To dimmer and passing switch 








Chapter 12 Chassis electrical system 
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Typical Samurai chassis wiring diagram 


А 


A-arm, removal and installation, 230 
About this manual, 5, 7 
Airbag system, 260 
Alr, filter, replacement, 58 
Air cleaner assembly, removal and installation, 127 
Air conditioning 
check and maintenance, 117 
compressor, removal and installation, 119 
condenser, removal and installation, 120 
control assembly, removal and installation, 115 
evaporator, removal and installation, 120 
receiver/drier, removal and installation, 119 
Air conditioning system, 109 through 121 
Alternator 
brushes, replacement, 148 
removal and installation, 148 
Anti-lock Brake System (ABS), general information, 222 
Antifreeze, general information, 110 
Automatic transmission, 174 through 178 
back drive system, adjustment, 177 
diagnosis, 174 
kickdown cable, removal, installation and adjustment, 176 
removal and installation, 177 
shift cable, removal and installation, 175 
shift linkage, adjustment, 175 
Axle housing (front), removal and installation, 193 
Axle housing (rear), removal and installation, 198 
Axleshaft (front) 
oil seal, rapiacement, 192 
removal and installation, 191 
Axleshaft (rear) 
oil seal replacement, 199 
ramoval and installation, 197 


Back drive system, adjustment, 177 
Ball|oints, check and replacement, 231 
Battery 
cables, check and replacement, 140 - 
check and maintenance, 42 
electrolyte (fluid) level check, 37 
jump starting, 140 
ramoval and installation, 140 
Battery jump starting, 15 
Belt, timing, removal and installation, 68 
Blower unit, removal and installation, 115 
Body, 240 through 250 
maintenance, 240 
ropair, 241, 242 
Booster battery (jump; starting, 15 
Boot, driveaxle, check, 52 
Brake 
Anti-Lock systam, ganaral informatian, 222 
caliper (disc brake}, removal, overhaul and installation, 207 
check, 49 
disc, inspection, removal and installation, 209 
fluid, replacement, 62 
fluid ievel check, 37 
hoses and lines, inspection and replacement, 218 
light switch, removal, installation and adjustment, 222 
linings, replacement, 204, 206, 210 
| SPV (Load Sensing Froportioning Valve), removal 
and installation, 218 


Ml" 
al 
i 
v z 


master cylinder, removal, overhaul and installation, 215 
pads, replacement, 204, 206 
pedal, check and adjustment, 49 
rotor, inspection, removal and installation, 209 
shoes, replacement, 210 
system, bleeding, 219 
wheal cylinder, removal, overhaul and installation, 214 
Brakes, 203 through 222 
Break-in (engine), 108 
Bulbs (light), replacement, 258 
Bumpers, removal and installation, 243 
Buying parts, B 


C 


Camshaft 

cleaning and inspection, 90 

cover, removal and installation, 66 

oll seal replacement, #2 
Carburetor 

check and adjustment, 128 

choke check, 53 

diagnosis and overhaul, 128 

mounting bolt terque check, 63 

removal and installation, 129 
Carpets, maintenance, 241 
Catalytic converter, 163 
Centrifugal advance mechanism, check and replacement, 143 
Charging system 

check, 147 

general information, 146 
Chassis electrical system, 251 through 261 
CHECK ENGINE light, 164 
Chemicals and fubricants, 17 
Cheke, chack, 53 
Clutch 

cable, replacement, 187 

description and check, 184 

fluid level check, 37 

pedal 

check and adjustment, 47 
removal and installation, 188 

release bearing, removal and installation, 186 

removal, inspection and installation, 184 

start switch, removal, installation and adjustment, 188 
Clutch and drivetrain, 1853 through 202 
Coil (ignition), check and replacement, 141 
Coil spring, removal and installation, 230, 234 
Compression, check, 85 
Compressor (air conditioning), removal and installation, 119 
Computerized emissions control system, 156 
Condenser (air conditioning), removal and installation, 120 
Connecting rod 

bearings, inspection, 100 

oil clearanca check, 106 
Console, removal and installation, 246 
Control arm (front suspension), removal and installation, 230 
Converter (catalytic), 163 
Coolant 

draining, flushing and refilling, 59 

level check, 37 

reservosr, removal and installation, 113 
Cooling 

fan (engine), check and replacement, 111 

system, servicing, 59 
Cooling system, 109 through 121 

check, 43 

sending unit, check and replacement, 114 


ih, 


IND – 2 Index 


Crank angle sensor, 166 cylinder, honing, 97 
Cruise control, 260 cylinder head, removal and installation, 76 
CV joint, boot, replacement, 194 axhaust manifold, removal and installation, 67 
Cylinder fuel and exhaust systems, 122 through 138 
comprassion check, 85 general information, 65 
head idie, speed check and adjustment, 59 
clearing and inspection, 90 in-vehicle repairs, 64 through 81 
disassembly, 88 аке manifold, removal and installation, 67 
reassembly, 93 main bearing oil clearance chack, 104 
removal and instalation, 76 mount, check and replacement, 81 
honing, 97 ol 
Cylinder head, removal and installation, 76 change, 44 
filter, 44 
D level check, 3? 


oll pan, removal and installation, 7? 
oil pump, removal and installation, 77 
of seal replacement, fê, /5, 80, 108 
overhaul, 82 through 108 
alternativas, 87 
disassembly sequence, 87 
general information, 85 
reassembly sequence, 102 
pistons/connecting rods 
inspection, 98 
installation and oil clearance check, 106 
removal, 94 


Deceleration mixture control system, 157 
Diagnosis, 20 through 29 
system, 164 
Differential 
lubricant change, 61 
Ol level check, 51 
removal and installation, 197 
Distributor 
airgap, adjustment, 145 
cap, check and replacement, 56 
disassembly and reassembly, 145 
removal and installation, 141 


rator, check and replacement, 56 removal and installation, 56 2 | 
Door P repair operations with the engine in the vehicle, 65 


; rocker arms and shafts, removal, inspection and installation, 72 
atch, lock cylinder and handles, 249 timing belt and sprockets, removal and installation, 68 
Top Dead Center (TD C), locating, 65 
tune-up, 30 through 63 
valvo, adjustmant, 47 


regulator, removai and installation, 250 
removal, installation and adjustment, 245 
trim panel, removal and installation, 244 
window glass, removal and installation, 250 


Driveaxle valve job, 93 
рени Engine electrical systems, 139 through 151 
check, 52 Engine emissions contra! systems, 152 through 166 


ЕМАР, system, 155 


replacement, 194 | 
canister replacement, 62 


removal and installation, 192 


Drivebelt, check, adjustment and replacement, 46 check, 62 
Driveplate, removal and installation, 79 Exhaust | | 
Driveshaft manifold, removal and installation, 67 
check and lubrication, 52 system 
check, 60 


removal and installation, 189 


Drivatrain, 183 through 202 servicing, 138 
ела! 9 Exhaust system, 122 through 138 
E 


EGO sensor, replacement, 53 F 


EGA (Exhaust Gas Recirculation), system, 158 Fan, belts, check, adjustment and replacement, 46 
check, 61 Fan (heater/air conditioning), removal and installation, 115 
Electrical, diagrams, 261 Fault-finding, 20 through 28 
Electrical system (chassis), 251 through 261 Filter 
Electrical systems (engine), 139 through 151 air, replacement, 58 
Electrical troubleshooting, 251 automatic transmission, changing, 60 
Emergency battery jump starting, 15 fuel. replacement, 61 
Emission maintenance reminder light, 166 oil (engine), 44 
Emissions control systems, 152 through 166 Flexplate, removal and installation, 79 
Engine Fluid 
bearings, inspection, 100 automatic transmission 
belts, check, adjustment and replacement, 46 change, 60 
block checking, 41 
cleaning, 96 brake, replacemont, 62 
inspection, 96 lever checks, 37 
break-in, 108 power steering, checking, 41 
camshaft cover, removal and instaliation, 66 Flywheel, removal and installation, 79 
compression, checking, 85 Freewheel hub, removal and installation, 199 
crankshaft Front end alignment, general Information, 239 
inspection, 99 Front oil seal (engine), replacement, 72 
installation, 104 Fuel 


removal, 95 filler cap gasket replacement, 62 


filter, replacement, 61 
lines and fittings, inspection and replacement, 124 
pressura relief procedure, 123 
hump 
check, 124 
removal and installation, 125 
system, check, 593 
tank 
cleaning and repair, 127 
removal and installation, 126 
Fuel system, 122 through 138 
Fuses, general information, 252 
Fusible links, 252 


G 


башда, cluster, 260 

General information, tune-up, 37 

Generator (alternator), removal and installation, 148 
Generator (ignition system), check and replacement, 143 
Glass, replacement, 242, 250 

Grille, removal and installation, 242 


H 


Hazard, flasher, 254 
Headlights 
adjustment, 256 
removal and installation, 256 
Heater, control assembly, removal and installation, 115 
Heater core, removal and installation, 115 
Heating system, 109 through 121 
Hood, removal and installation, 243 
Hose 
checking, 43 
reniacemant, 43 
Hot Ше Compensator (HIC) system, 157 


Identification numbers, 6 
idie speed check and adjustment, 59 
Igniter, check and replacement, 143 
ignition 
coil, check and replacement, 141 
switch, removal and installation, 254 
System 
check, 140 
general information, 140 
timing, chack and adjustment, 62 
Information sensors, check and replacement, 165 
Instrument cluster, 250 
Instrument panel, 250 
Intake manifold, removal and installation, 67 
Introduction to general malntenance, 32 
Introduction to the vehicles covered by this manual, 5 


J 


Jacking, 16 through 19 
Jump starting, 15 


K 


Kickdown cable, removal, instalation and adjustment, 176 


L 


Lambda sensor, replacement, 63 
Leaf spring, removal and Installation, 228, 232 
Light bulbs, replacemant, 259 





Index IND -3 


Load Sensing Proportioning Valve (LSPV), 

removal and installation, 218 
Lower arm (front suspension), removal and Installation, 230 
Lubricants, 17 


Main bearings (engine) 
Inspection, 100 
oil clearance check, 104 
Maintenance, techniques, & 
Maintenance schedule, 36 
Manifold 
axhaust, removal and installation, 67 
intake, removal and installation, 67 
Manual transmission, 157 through 173 
averhaul, 172 
removal and installation, 170 
shift lever, ramoval and installation, 169 
MAP sensor, 156 
Master cylinder (brake), removal, overhaul and installation, 215 
MAT sensor, 156 
Mirror (outside), removal and installation, 250 
Mount, engine, check and replacement, 81 
Muftlar, check, 60 
Multi-Port Fuel Injection (MPFI) 
component check and raplacamant, 135 
general information, 134 
systam check, 135 


О 


О, sensor, replacement, 63 
Overhaul, engine, 82 through 108 
Owner maintenance, 30 
Oxygen sensor, 165 

replacement, 63 





р 


Pad (brake), check, 49 
Parking brake 
adjustment, 221 
cables, replacement, 221 
Parts, replacement, В 
PCV (Positive Crankcase Ventilatlon) 
System, 155 
valve, check and replacement, 62 
Pick-up assembly (ignition), check and replacement, 143 
Pilot bearing, replacement, 186 
Piston, rings, installation, 102 
Pistons/connecting rods 
inspection, 98 
installation and oil clearance check, 106 
removal, 94 
Positive Temperature Co-afficient (РТС) system, 163 
Power brake booster, check, removal and installation, 220 
Power steering 
bleeding, 239 
fluid level check, 41 
pump, remova! and installation, 238 





R 


Hadiator 
fan, check and replacement, 111 
removal and installation, 112 
Radio, removal and installation, 256 
Rear main seal (engine), replacement, 80 
Relays, 254 
Repair operations possible with the engine in the vehicle, 65 
Rings (piston), installation, 102 


IND - 4 Index 


Rocker arms and shafts, removal, inspection and installation, 72 Timing (Ignition), check and adjustment, 62 | 
Routine maintenance, 30 through 53 Timing belt and sprockets, removal and installation, 68 


3 


Safe automotive repair practices, 18 
Safety, 18 

Scheduled maintenance, 35 
Schematics (electrical), 261 

Seat, belt check, 244 


Shock absorber, removal and installation, 228, 229, 232 


Shoe (brake), check, 49 
Smog control systems, 152 through 166 
Spark plug 
replacement, 54 
wire, check and replacement, 56 
Speakers, removal and installation, 256 
Speedometer cable, 260 
Stabilizer bar, removal and installation, 227 
Starter 
motor 
removal and instaliation, 151 
tasting, 150 
solenoid, removal and installation, 151 
Starter/clutch interlock switch, removal, 
installation and adjustment, 188 
Steering 
bleeding (power steering}, 239 
check, 51 
gear, removal and installation, 235 
intermediate shaft, removal and installation, 235 
knuckle 
oil seal raplacement, 54 
removal and installation, 191, 230 
linkage, inspection, removal and installation, 236 
pump (power), removal and installation, 238 
system, 223 through 239 
whaal, removal and installation, 2:34 
Stereo, removal and installation, 256 
Strut, removal and Installation, 229 
Suspension 
check, 51 
system, 223 through 239 


T 


Tachometer, 260 
Tailgate, removal, installation and adjustment, 245 
Tank, fuel, removal and installation, 126 
TCAC (Thermostatically Controlled Air Cleaner) 
check, 53 
System, 162 
TDC (Top Dead Center), locating, 65 


Temperature gauge, sending unit, check and replacement, 114 


Thermostat, check and replacement, 110 


Thermostatically Controlled Air Cleaner (TCAC), system, 162 


Throttle, cable, removal and installation, 127 
Throttle body, mounting bolt torque check, 63 
Throttle Body injection (TBI) 

check and replacement, 131 

generat information, 140 

removal and installation, 139 
Throwout bearing, removal and installation, 186 


Tire 
checking, 39 
general information, 239 
rotation, 46 
Tools, B 
Top Dead Center (TDC), locating, 65 
Towing, 16 
TPS (Throttle Positlon Sensor), 166 


Trailing rod (rear suspension), removal and installation, 233 


Transfer case, 179 through 183 

lubricant changa, 60 

lubricant level check, 51 

overhaul, 182 

removal and installation, 100 

shift lever, removal and installation, 180 
Trouble codes, 164 
Troubleshooting, 20 through 29 

electrical, 251 
Tune-up, general information, 37 
Tune-up and routine maintenance, 30 through 63 
Turn signal 

flasher, 254 

switch, 255 


U 


Universal joints, replacement, 190 
Upholstery, maintenance, 241 


Upper arm (rear suspension), removal and installation, 233 


Using this manual, 5 


V 


V-belts, check, adjustment and replacement, 46 
Vacuum advance unit, check and replacement, 142 
Valve 

adjustment, 47 

oil seal replacement, 75 

spring, replacement (engine In vehicle), 75 
Valves, servicing (engine), 93 
Vehicle identification numbers, 6 
Vehicle Speed Sensor, 165 
VIN (Y&hicie Identification Number), б 
Voltage regulator, replacement, 148 





W 


Washer, fluid level check, 37 
Water pump 
check, 113 
replacement, 114 
Wheel 
alignment, general information, 239 
general information, 239 


Wheel bearing (front), check, repack and adjustment, 200 


Wheel baaring (rear), replacement, 197 


Wheel cylinder, removal, overhaul and installation, 214 


Wiper 
blade replacement, 44 
motor, 253 
Wiring diagrams, 251 
Working facilities, 8 





Common spark plug conditions 







WORN 


Symptoms: Rounded electrodes 
with a small amount of deposits on 
the firing end. Normal color. Causes 
hard starting in damp or cold 
weather and poor fuel economy. 

Recommendation: Plugs have 
been left in the engine too long. 
Heplace with new plugs of the 
same heat range. Follow the rec- 
ommended maintenance schedule 


CARBON DEPOSITS 
Symptoms: Dry sooty deposits 
indicate a rich mixture or weak igni- 
tion. Causes misfiring, hard starting 
and hesitation. 

Recommendation: Make sure the 
plug has the correct heat range. 
Check for a clogged air filter or 
problem in the fuel system or 
engine management system. Also 
check for ignition system problems 


ASH DEPOSITS 

Symptoms: Light brown deposits 
encrusted on the side or center 
electrodes or both. Derived from oil 
and/or fuel additives. Excessive 
amounts may mask the spark, 
causing misfiring and hesitation 
during acceleration. 
Recommendation: |! excessive 
deposits accumulate over a short 
time or low mileage, install new 
valve guide seals to prevent seep- 
age of oil into the combustion 
chambers. Also try changing gaso- 
line brands. 


OIL DEPOSITS 


Symptoms: Oily coating caused 
by poor oil control. Oil is leaking 
past worn valve guides or piston 
rings into the combustion chamber. 
Causes hard starting, misfiring and 
hesitation 

Recommendation: Correct the 
mechanical condition with neces- 
sary repairs and install new plugs. 


GAP BRIDGING 

Symptoms: Combustion deposits 
lodge between the electrodes. 
Heavy deposits accumulate and 
bridge the electrode gap. The plug 
ceases to fire, resulting in a dead 
cylinder. 

Recommendation: Locate the 
faulty plug and remove the deposits 
from between the electrodes. 


NORMAL 


Symptoms: 

















Brown to grayish-tan color and slight 
electrode wear. Correct heat range for engine and 
operating conditions. 
Recommendation: When new spark plugs are 


installed, replace with plugs of the same heat range. 


س 


TOO HOT 

Symptoms: Blistered, white insu 
lator, eroded electrode апа 
absence of deposits. Results in 
shortened plug life. 
Hecommendation: Check for the 
correct plug heat range, over- 
advanced ignition timing, lean fuel 
mixture, intake manifold vacuum 
leaks, sticking valves and insuffi- 
cient engine cooling 


PREIGNITION 


Symptoms: Melted electrodes. 
Insulators are white, but may be 
dirty due to misfiring or flying 
debris in the combustion chamber 
Can lead to engine damage. 
Recommendation: Check for the 
correct plug heat range, over- 
advanced ignition timing, lean fuel 
mixture, insufficient engine cooling 
and lack of lubrication. 


HIGH SPEED GLAZING 


Symptoms: Insulator has yellow- 
ish, glazed appearance. Indicates 
that combustion chamber temper- 
atures have risen suddenly during 
hard acceleration. Normal deposits 
melt to form a conductive coating 
Causes misfiring at high speeds 
Recommendation: install new 
plugs. Consider using a colder plug 
if driving habits warrant. 


DETONATION 


Symptoms: Insulators may be 
cracked or chipped. Improper gap 
setting techniques can also resull 
in a fractured insulator tip. Can lead 
to piston damage. 

Recommendation: Make sure the 
fuel anti-knock values meet engine 
requirements. Use care when set- 
ting the gaps on new plugs. Avoid 
lugging the engine. 


MECHANICAL DAMAGE 
Symptoms: May be caused by а 
foreign object in the combustion 
chamber or the piston striking an 
incorrect reach (too long) plug 
Causes a dead cylinder and could 
result in piston damage. 
Recommendation: Repair the 
mechanical damage. Remove the 
foreign object from the engine 
and/or install the correct reach 
plug. 


Every manual based on a complete teardown and rebuild! 
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